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DESCRIPTION 

PYRAZOLE DERIVATIVES EXHIBITING ANTI- INFLAMMATORY AND ANALGESIC EFFECTS 

Background of the Invention 
Field of the Invention 

The present invention relates to pyrazole 
derivatives and medicaments containing: the pyrazole 
derivatives. 

Description of the Related Art 

As anti-inf lammatory/analgesic agents, there have 
been widely employed nonsteroidal anti-inf lammatory 
agents such as acetylsalicylic acid, indomethacin , 
ibuprofen and diclofenac sodium. Such existing 
anti-inf lammatory agents exert their efficacies by 
inhibiting the cyclooxygenase series in the 
arachidonate cascade to thereby suppress the 
production of prostaglandins. 

The clinical efficacies of anti-inflammatory/ 
analgesic agents reside In the amelioration of 
subjective symptoms, as represented by the analgesic 
effect. However, it is thought that these agents are 
not efficacious against tissue lesions or the 
progression of diseases accompanying changes Into 
chronic inflammation. 
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On the other hand, it has been clarified that 
leukotrienes (LTs), which are the metabolites in the 
5-lipoxygenase series in the arachidonate cascade, 
have physiological effects differing from those of 
prostaglandins (PGs). Because of its having a potent 
leukocyte migration activity, in particular, LTB 4 
seemingly participates in the progression of 
inflammation via the accumulation of leukocytes in the 
inflammatory site and thus plays an important role in 
the subsequent tissue lesion caused by cytokine or the 
like. Actually it has been reported that patients 
with rheumatoid arthritis clinically show high 
synovial LTB 4 level, which suggests that LTB 4 would 
participate in the pathology of rheumatoid. It has 
been also reported that LTC 4 and LTD 4 show potent 
effects of enhancing vascular permeability and, in the 
coexistence of PGE 2 . synergistically enhance the 
permeability. However, there has been clinically 
known no nonsteroidal anti- inflammatory agent capable 
of suppressing the production of both of PGs and LTs 
simultaneously. 

Disclosure of the Invention 
Summary of the Invention 

The present Inventors have found that the 
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specific pyrazole derivatives would simultaneously 
suppress the production of PGs and LTs , thus 
completing the present invention. 

Namely, the present invention provides a pyrazole 
derivative represented by the following formula (I) or 
a physiologically acceptable salt thereof: 




(I) 



wherein Ar i and Ar 2 may be the same or different from 
each other and each represents an optionally 
substituted heterocyclic group or a group represented 



by formula: 




[wherein R 1 



represents a hydrogen atom, an optionally halogenated 
lower alkyl group, an optionally halogenated lower 
alkoxy group, a halogen atom or a group represented by 



formula: 



<s>. 

S, 



(wherein R 2 represents an 



WO 96/14302 



PCT/JP9S/02250 



optionally halogenated lower alkyl group or an 
optionally substituted amino group; and n represents 
an integer of 0, 1 or 2)]; 

X represents a group represented by formula: >CR 3 R 4 
(wherein R 3 and R 4 may be the same or different from 
each other and each represents a hydrogen atom, a 
hydroxyl group, an optionally halogenated lower alkoxy 
group, a halogen atom or an optionally protected 
carboxyl group, or CR 3 R 4 may form a five- or six- 
membered ring having a carbon atom(s) optionally 
together with an oxygen atom(s) as the ring- 
constituting atoms); or a group represented by 
formula: >C=0; and 

Y represents an optionally substituted aryl group, an 
optionally substituted furyl group, an optionally 
substituted thienyl group, an optionally substituted 
pyridyl group, an optionally substituted thiazolyl 
group, an optionally substituted tetrazolyl group, an 
optionally halogenated lower alkyl group, an 
optionally halogenated lower alkenyl group, an 
optionally substituted arylalkyl group, an optionally 
substituted arylalkenyl group, an optionally 
substituted lower alkynyl group, an alkyl group 
substituted with an optionally protected carboxyl 
group or an alkenyl group substituted with an 
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optionally protected carboxyl group when X represents 
a group represented by formula: >CR 3 R 4 (wherein R 3 and 
R 4 are each as defined above)-; or Y represents a group 



represented by formula: 




represents a hydroxyl group, an optionally halogenated 
lower alkoxy group , an arylalkoxy group or a group 
represented by formula: -NR^R 7 (wherein R 6 and R 7 may be 
the same or different from each other and each 
represents a hydrogen atom, an optionally halogenated 
lower alkyl group or an alkoxyalkyl group, or NR*R 7 may 
form a five- or six-membered heterocyclic ring having 
a carbon atom(s) and a nitrogen atom(s) optionally 
together with an oxygen atom(s) and/or a sulfur 
atom(s) as the ring-constituting atoms): and Z 
represents a hydrogen atom, an optionally halogenated 
lower alkyl group, an optionally halogenated lower 
alkoxy group, an alkylthio group, an alkylsulf onyl 
group, an alkylsulf oxide group or a halogen atom) ] , 



a group represented by formula: 




NR 8 R 9 
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(wherein R 8 and R 9 may be the same or different from 
each other and each represents a hydrogen atom, an 
alkylsulfonyl group, or an optionally halogenated 
lower alkyl group), a group represented by formula: 



He 



HetAr 

[wherein HetAr represents an optionally 



substituted five- or six-membered heterocyclic ring 
having a carbon atom(s) together with at least one of 
a nitrogen atom(s), an oxygen atom(s) and a sulfur 
atom(s) as the ring-constituting atoms; and Z is as 
defined above] or an optionally substituted thienyl 
group when X represents a group represented by 
formula: >C=0 . 

The present invention includes the following 
embodiments : 

(1) a pyrazole derivative represented by the 
following formula (i) or a physiologically acceptable 
salt thereof: 




(i) 
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wherein Ar 1 and Ar 2 may be the same or different each 
other and each represents an optionally substituted 
heterocyclic group or a group represented by formula: 



[wherein R 1 represents a hydrogen 



atom, an optionally halogenated lower alkyl group, an 
optionally halogenated lower alkoxy group, a halogen 

<fl>. 

atom or a group represented by formula: 11 

>2 



(wherein R 2 represents a lower alkyl group or an 
optionally substituted amino group; and n represents 
an integer of 0. 1 or 2)]; 

X represents a group represented by formula: >CR*R 4 
(wherein R 3 and R 4 may be the same or different from 
each other and each represents a hydrogen atom, a 
hydroxyl group, an optionally halogenated lower alkoxy 
group, a halogen atom or an optionally protected 
carboxyl group, or R 3 and R 4 together with the carbon 
atom to which they are bonded may form a five- or six- 
membered ring); or a group represented by formula: 
>C=0; and 
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Y represents an optionally substituted aryl group, 
optionally substituted furyl group, an optionally 



pyridyl group, an optionally substituted thiazolyl 
group, a tetrazolyl group, an optionally halogenated 
lower alkyl group, an optionally halogenated lower 
alkenyl group, an optionally substituted arylalkyl 
group, an optionally substituted arylalkenyl group, an 
optionally substituted lower alkynyl group, an 
optionally protected carboxyalkyl group or an 
optionally protected carboxyalkenyl group when X 
represents a group represented by formula: >CR 3 R 4 
(wherein R 3 and R 4 may be the same or different from 
each other and each represents a hydrogen atom, a 
hydroxyl group, an optionally halogenated lower alkoxy 
group, a halogen atom or an optionally protected 
carboxyl group, or R 3 and R 4 together with the carbon 
atom to which they are bonded may form a five- or six- 
membered ring), while Y represents a group represented 

^.COR 5 



Z 

represents a group represented by formula: -NR 6 R 7 



substituted thienyl group, an optionally substituted 



by formula: 




[wherein R 
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(wherein R 6 and R 7 may be the same or different from 
each other and each represents a hydrogen atom, a 
lower alkyl group or an alkoxyalkyl group, or R 6 and R 7 
together with the nitrogen atom to which they are 
bonded may form a five- or six-membered ring) , a 
hydroxyl group or a lower alkoxy group; and 
Z represents a hydrogen atom, a lower alkyl group, an 
optionally halogenated lower alkoxy group, an 
alkyl thio group or a halogen atom] or a group 



represented by formula: 




(wherein 



R 8 and R 9 may be the same or different from each other 
and each represents a hydrogen atom, an alkylsulf onyl 
group or a lower alkyl group) when X represents a 
group represented by formula: >C=0; and 
(2) a pyrazole derivative represented by the 
following formula (ii) or a physiologically acceptable 
salt thereof: 




(ii) 
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wherein Ar 1 and Ar 2 may be the same or different each 
other and each represents an optionally substituted 
heterocyclic group or a group represented by formula: 



[wherein R 1 represents a hydrogen 



atom, a lower alkyl group, an optionally halogenated 
lower alkoxy group, a halogen atom or a group 

(°)n 

represented by formula: || (wherein R 2 

represents a lower alkyl group and n represents an 
integer of 0. 1 or 2)]; and 

Y represents an optionally substituted phenyl group, 
an optionally substituted furyl group, an optionally 
substituted thlenyl group, an optionally substituted 
pyridyl group, an optionally substituted thiazolyl 
group, a tetrazole group, a lower alkyl group, a lower 
alkenyl group, an optionally substituted arylalkyl 
group, an optionally substituted arylalkenyl group, an 
optionally substituted alkynyl group, an optionally 
protected carboxyalkyl group or an optionally 
protected carboxyalkenyl group when X represents a 
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jroup represented by formula: >CR 3 R 4 (wherein R 3 and R 4 
may be the same or different from each other and each 
represents a hydrogen atom, a hydroxyl group, a lower 
alkoxy group, a halogen atom or an optionally 
substituted carboxyl group, or R 3 and R 4 may form a 
five- or six-membered ring by combining each other), 
while Y, represents a group represented by formula: 

COR 5 

[wherein R 5 represents a group 

represented by formula: -NR 6 R 7 (wherein R 6 and R 7 may be 
the same or different from each other and each 
represents a hydrogen atom, a lower alkyl group or an 
alkoxyalkyl group, or R 6 and R 7 may form a five- or 
six-membered ring by combining each other), a hydroxyl 
group or a lower alkoxy group; and Z represents a 
hydrogen atom, a lower alkyl group, an optionally 
halogenated lower alkoxy group, an alkylthio group or 
a halogen atom] or a group represented by formula: 

NR 8 R 9 (wherein R 8 and R 9 may be the same 

or different from each other and each represents a 
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hydrogen atom, an alkylsulf onyl group or a lower alkyl 
group) when X represents a group represented by 
formula: >C=0. 

Preferable examples of the pyrazole derivatives 
according to the present invention Include those 
represented by the above formula (I) wherein Ar 1 and 
Ar 2 are each as defined above; X is a group represented 
by formula: >CR 3 R 4 (wherein R 3 and R 4 are each as 
defined above) and Y is an optionally substituted 
phenyl group. 

The present invention provides also a 
pharmaceutical composition comprising the above- 
described pyrazole derivative or the physiologically 
acceptable salt thereof, and a pharmacologically 
acceptable filler. 

The present invention further provides a use of 
the above-described pyrazole derivative or the 
physiologically acceptable salt thereof for preparing 
a medicament being effective in treatment of a disease 
to which the simultaneously suppression of the 
production of both of a prostaglandin ( s ) and a 
leukotriene(s) is effective. 

The present invention furthermore provides a 
method for preparing a medicament being effective in 
treatment of a disease to which the simultaneously 
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suppression of the production of both of a 
prostaglandin (s) and a leukotriene ( s ) is effective, 
which comprises using the above-described pyrazole 
derivative or the physiologically acceptable salt 
thereof as the active ingredient. 

In addition, the present invention provides an 
antirheumatic comprising the above-described pyrazole 
derivative or the physiologically acceptable salt 
thereof as the active ingredient, and an anti- 
inflammatory/analgesic agent comprising the above- 
described pyrazole derivative or the physiologically 
acceptable salt thereof as the active ingredient. 

Further scope and applicability of the present 
invention will become apparent from the detailed 
description given hereinafter. However, it should be 
understood that the detailed description and specific 
examples, while indicating preferred embodiments of 
the invention, are given by way of illustration only, 
since various changes and modifications within the 
spirit and scope of the invention will become apparent 
to those skilled in the art from this detailed 
description. 

Detailed Description of the Invention 

In the optionally substituted heterocyclic group 
in the definition of Ar 1 and Ar 2 of the above formula 
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(I), the heterocyclic group means a five- or six- 
membered ring Including 1 to 3 hetero atom(s) selected 
from the group consisting of a nitrogen atom, an 
oxygen atom and a sulfur atom. Examples thereof 
include pyridyl group, pyrazinyl group, pyrimidinyl 
group, thienyl group, furyl group, pyrrolyl group and 
imidazolyl group. Among them, pyridyl group and 
thienyl group may be cited as preferable examples 
thereof. 

The halogen atom in the definition of R 1 . R 3 f R 4 
and Z means a fluorine atom, a chlorine atom, a 
bromine atom or an iodine atom. 

In the optionally halogenated lower alkyl group 
in the definition of rK R 2 . R 6 . R 7 , R 8 . R* . Y and Z, the 
lower alkyl group means a linear or branched alkyl 
group having 1 to 6 carbon atoms such as methyl group, 
ethyl group, n-propyl group, isopropyl group, n-butyl 
group, isobutyl group, sec-butyl group, tert-butyl 
group, n-amyl group, isopentyl group and neopentyl 
group. The expression "optionally halogenated" as 
used herein means that at least one of a fluorine 
atom, a chlorine atom, a bromine atom and an iodine 
atom may substitute for at least one hydrogen atom(s) 
in the above-mentioned lower alkyl groups. Examples 
of the halogenated lower alkyl groups include 
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trif luoromethyl group and dlchloroethyl group . Among 
these optionally halogenated lower alkyl groups, 
particularly preferable examples include methyl group, 
ethyl group, propyl group and isopropyl group. 

In the optionally halogenated lower alkoxy group 
in the definition of R 1 , R 3 , R 4 , R 5 and Z, the lower 
alkoxy group means a linear or branched alkoxy group 
having 1 to 6 carbon atoms such as methoxy group, 
ethoxy group, n-propoxy group, isopropoxy group and 
n-butoxy group. The expression "optionally 
halogenated" as used herein means that at least one of 
a fluorine atom, a chlorine atom, a bromine atom and 
an iodine atom may substitute for at least one 
hydrogen atom(s) in the above-mentioned lower alkoxy 
groups. Examples of the halogenated lower alkoxy 
groups include tr if luoromethoxy group, chloromethoxy 
group and dichloroethoxy group, among which those 
containing a fluorine atom such as trif luoromethoxy 
group are preferable. Particularly preferable 
examples of these optionally halogenated lower alkoxy 
groups include methoxy group and ethoxy group. 

The alkoxyalkyl group in the definition of R 6 and 
R 7 means the one wherein the above-mentioned lower 
alkoxy group substitutes for a hydrogen atom in the 
above-mentioned lower alkyl group. 



- 15 - 



WO 96/14902 



PCT7JP9S/02250 



In the alkylthio group in the definition of Z, 
"alkyl" has the same meaning: as that of the above- 
mentioned lower alkyl group. 

In the alkylsulfonyl group in the definition of 
Z, R 8 and R 9 , "alkyl" has the same meaning as that of 
the above-mentioned lower alkyl group. 

In the alkylsulf oxide group in the definition of 
Z, "alkyl" has the same meaning as that of the 
above-mentioned lower alkyl group. 

In the optionally halogenated lower alkenyl group 
in the definition of Y. the lower alkenyl group means 
an alkenyl group having 2 to 6 carbon atoms and at 
least one double bond(s). The expression "optionally 
halogenated" as used herein means that at least one of 
a fluorine atom, a chlorine atom, a bromine atom and 
an iodine atom may substitute for at least one 
hydrogen atom(s) in the above-mentioned lower alkenyl 
group. Preferable examples of the optionally 
halogenated lower alkenyl group include vinyl group 
and allyl group. 

In the optionally substituted lower alkynyl group 
in the definition of Y f the lower alkynyl group means 
an alkynyl group having 2 to 6 carbon atoms and at 
least one triple bond(s). 

In the optionally substituted aryl group in the 
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definition of Y, the aryl group means, for example, 
phenyl group, 1-naphthyl group, 2-naphthyl group or 
anthracenyl group. Among these groups, a phenyl group 
may be cited as the most desirable one. 

In the optionally substituted arylalkyl group in 
the definition of Y, the "aryl" has the same meaning 
as the ary group defined above. In this case, the 
alkyl group has the same meaning as that of the lower 
alkyl group defined above. 

In the optionally substituted arylalkenyl group 
in the definition of Y, the "aryl" has the same 
meaning as the ary group defined above. In this case, 
the alkenyl group has the same meaning as that of the 
lower alkenyl group defined above. 

In the arylalkoxy group in the definition of R 5 , 
the "aryl" has the same meaning as the ary group 
defined above. In this case, the alkyloxy group has 
the same meaning as that of the lower alkoxy group 
defined above. 

In the optionally protected carboxyl group in the 
definition of R 3 and R 4 , the term "protected" means 
that the carboxyl group is turned into, e.g., an amide 
group or an ester group such as a lower alkyl ester 
and an aralkyl ester. That is to say, any group which 
can give a carboxyl group by a biochemical reaction in 
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vivo falls within this category. Examples of the 
protected carboxyl group include methoxycarbonyl 
group, ethoxycarbonyl group, propoxycarbonyl group and 
carboxamide group. 

The expression "optionally substituted carboxyl 
group" has the same meaning as the "optionally 
protected carboxyl group" described above. 

In the alkyl group substituted with an optionally 
protected carboxyl group in the definition of Y f the 
term "protected" has the same meaning as the one 
described above. In this case, the alkyl group has 
the same meaning as that of the above-mentioned lower 
alkyl group. 

The expression "optionally protected carboxyalkyl 
group" has the same meaning as the "alkyl group 
substituted with an optionally protected carboxyl 
group" described above. 

In the alkenyl group substituted with an 
optionally protected carboxyl group in the definition 
of Y f the term "protected" has the same meaning as the 
one described above. In this case, the alkenyl group 
has the same meaning as that of the above-mentioned 
lower alkenyl group. 

The expression "optionally protected carboxy- 
alkenyl group" has the same meaning as the "alkenyl 



- 18 - 



WO 96/14302 



PCT/JP9S/02250 



group substituted with an optionally protected 
carboxyl group" described above. 

In the five- or six-membered ring illustrated as 
CR 3 R 4 , the ring contains a carbon atom(s) and, 
optionally, an oxygen atom(s) as the ring-constituting 
atoms. Examples of the five- or six-membered ring 
herein include alicyclic hydrocarbons such as a 
cyclopentane ring and a cyclohexane ring, and 
heterocyclic rings containing at least one oxygen 
atom(s) such as a 1 , 3-dioxolane ring and a 1,3-dioxane 
ring. 

In the five- or six-membered heterocyclic ring 
illustrated as NR^R 7 , the ring contains a carbon 
atom(s) and a nitrogen atom(s), and, optionally, an 
oxygen atom(s) and/or a sulfur atom(s) as the ring- 
constituting atoms. Examples of the five- or six- 
membered heterocyclic ring herein Include heterocyclic 
rings containing one nitrogen atom such as a 
pyrrolidine ring and a piperidine ring, and 
heterocyclic rings containing at least two nitrogen 
atoms, at least one oxygen atom(s) and/or at least one 
sulfur atom(s) such as an imidazol idine ring, a 
pyrazoline ring, a pyrazine ring and a morpholine 
ring. 

In the five- or six-membered heterocyclic ring 
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illustrated as HetAr. the ring contains a carbon 
atom(s) together with at least one of a nitrogen 
atom(s), an oxygen atom(s) and a sulfur atom(s) as the 
ring-constituting atoms. Examples of the five- or 
six-membered heterocyclic ring herein include a 
thiophene ring, a furan ring, a pyridine ring, a 
pyrimidine ring, an oxazole ring, a thiazole ring, a 
triazole ring, a tetrazole ring and a dihydrooxazole 
ring. 

Of course, the above-mentioned five- or six- 
membered (heterocyclic) ring may have at least one 
substituent(s) . Examples of the substituents include 
those which will be described below. 

In the expression "optionally substituted 
heterocyclic group" in the definition of Ar 1 and Ar 2 . 
the expression "optionally substituted amino group" in 
the definition of R 2 . and the expressions "optionally 
substituted aryl group", "optionally substituted furyl 
group", "optionally substituted thienyl group", 
"optionally substituted pyridyl group"*, "optionally 
substituted thiazolyl group", "optionally substituted 
tetrazolyl group", "optionally substituted arylalkyl 
group", "optionally substituted arylalkenyl group", 
"optionally substituted lower alkynyl group", 
"optionally substituted thienyl group", "alkyl group 
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substituted with an optionally protected carboxyl 
group" and "alkenyl group substituted with an 
optionally protected carboxyl group" which are present 
in the definition of Y, the term "substituted" means 
that the above-mentioned heterocyclic group, alkyl 
group, alkenyl group or the like has at least one 
substltuent(s) . That is, a substituent substitutes 
for the hydrogen atom. Examples of the substituents 
include hydroxyl group; halogen atoms; optionally 
substituted lower alkyl groups such as halogenated 
lower alkyl groups, hydroxymethyl group, hydroxy- 
aminomethyl group and hydroxyiminomethyl group; 
optionally substituted lower alkoxy groups such as n- 
propoxy group, tetrazolylmethoxy group and cyano- 
methoxy group; alkoxy alkyl groups such as 1.1- 
dimethoxymethyl group; optionally protected carboxyl 
groups; acyl groups such as formyl group, acetyl 
group, benzoyl group, lactoyl group, vanilloyl group 
and anisoyl group; cyano group; alkylsulf onyl groups; 
alkylsulf oxide groups; alkylsulf onamide groups; 
alkylthio groups; N-alkoxyimino groups; alkoxy - 
tetrahydropyranyl groups; tetrazoyl group; and 



the group represented by the formula: 
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Each of the functional groups such as a heterocyclic 
group, an aryl group, an alkynyl group, an arylalkyl 
group, an arylalkenyl group and an amino group may 
have one or more substituents . Among optionally 
substituted thienyl groups herein, substituted thienyl 
groups are preferred. 

In the present invention, the term 
"physiologically acceptable salt" means a nontoxic 
salt commonly employed in the art. Examples thereof 
include inorganic acid salts such as hydrochloride, 
hydrobromide , sulfate and phosphate, organic acid 
salts such as acetate, maleate, tartrate, methane- 
sulfonate, benzenesulf onate and toluenesulf onate and 
salts of amino acids such as arginine, aspartic acid 
and glutamic acid. Also metal salts such as sodium 
salt, potassium salt, calcium salt and magnesium salt 
fall within the category of the physiologically 
acceptable salts in the present invention. 

Still more preferable examples of the compounds 
according to the present invention include pyrazole 
derivatives represented by the above-montioned formula 
(I) wherein X is a group represented by >CR 3 R 4 (wherein 
R 3 and R 4 are each as defined above), Y is an 
optionally substituted phenyl group, and Ar 1 and Ar 2 
are each as defined above; and physiologically 
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acceptable salts thereof. 

The most desirable examples of the compounds 
according: to the present invention are the following: 
ones and physiologically acceptable salts thereof: 




and 
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The compounds of the present invention can be 
easily prepared by a known reaction or a combination 
of known reactions. Now, typical examples of the 
processes for the production of the compounds of the 
present invention will be described. 
Production prnnpsg i 

Among: the compounds represented by formula (I), 
those represented by formula (la): 




wherein R la and R lb have each the same meaning as 

the one of R 1 as defined above; 

Z, R 6 and R 7 are each as defined above; and 
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R 10a and R 10b represent each a lower alkyl group, or 
R 10a and R 10b may form a ring together with the 
oxygen atoms to which they are bonded and the 
carbon atom to which the oxygen atoms are bonded; 
can be prepared by the following process: 




•old- and 

baa a- hydro lya la 




wherein R la . R lb , R 6 , R 7 . R 10a , R 10b and Z are each as 
defined above. 
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Namely, the first step comprises reacting a 
pyrazole derivative represented by formula (II) with a 
compound represented by formula (III) in a solvent in 
the presence of a base or metallic magnesium to 
thereby give a compound represented by formula (IV). 
The compound represented by formula (II) and the one 
represented by formula (III) can be prepared each by a 
conventional method. For example, the compound 
represented by formula (II) can be prepared by methods 
described in, for example, J. Heterocyclic Chem. , 2£, 
1389 (1989) and Japanese Patent Publication-A No. 64- 
52758, while the compound represented by formula (III) 
can be prepared by methods described in, for example, 
J. Am. Chem. Soc, &2, 6646 (1970). 

Examples of the solvent to be used in this step 
include dry solvents such as diethyl ether and tetra- 
hydrofuran, while examples of the base to be used 
therein include n-butylli thium, sec-butylli thium and 
lithium dilsopropylamide. This reaction is preferably 
effected in an inert gas (for example, nitrogen gas) 
atmosphere within a temperature range of from -78 to 
25° C. 

In the next step, the compound represented by 
formula (IV) is hydrolyzed successively with an acid 
and a base in an appropriate solvent such as methanol 
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and ethanol in accordance with a method described in, 
for example* J. Am. Chem. Soc, 32, 6646 (1970) to 
thereby give a compound represented by formula (V) . 
In this step, it is preferable to use, for example, 
aqueous hydrochloric acid or aqueous sulfuric acid as 
the acid, and an aqueous solution of, for example, 
sodium hydroxide or potassium hydroxide as the base. 

The reaction temperature falls within a range of 
from room temperature to the boiling point of the 
solvent . 

In the next step, the compound represented by 
formula (V) is reacted in the presence of an 
appropriate condensing agent [for example, a 
chloroformic acid ester or a water-soluble 
carbodiimide such as l-ethyl-3- (dimethylamino- 
propyDcarbodiimide] with ammonia or an amine such as 
morpholine to thereby give a compound represented by 
formula (VI). This reaction can be effected in an 
appropriate solvent such as N,N-dimethylformamide and 
tetrahydrof uran with the use of an appropriate 
condensing aid such as 1-hydroxybenzotriazole and 
N-hydroxysuccinimide . The reaction temperature falls 
within a range of from 0 # C to room temperature. 

Subsequently, the compound (VI) is reacted in the 
presence of an acid catalyst (for example , p-toluene- 
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sulfonic acid or sulfuric acid) with an alcohol such 
as methanol and ethanol. a diol such as ethylene 
glycol and propylene glycol or a trialkyl orthoformate 
to thereby give the target compound represented by 
formula (la) . In this reaction, use is made of, for 
example, methanol, ethanol or toluene as the solvent. 
The reaction temperature falls within a range of from 
room temperature to the boiling point of the solvent. 

Prorinotlnn pr op^sg 9 

Compounds represented by formula (XII): 




wherein R la f R lb . R 6 , R> and Z are each as defined 
above, and R 12 represents an optionally 
halogenated lower alkyl group; 
can be prepared by the following method: 
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alkylation 




wherein R la , R lb f R 6 , R 7 , R 12 and Z are each as 
defined above, and R 1 * represents an optionally 
halogenated lower alkyl group or an aralkyl 
group. 

In the first step, a bromobenzoic acid derivative 
represented by formula (VIII) is treated in an 
appropriate solvent with 2 equivalents of a base such 
as n-butyllithium, sec-butyllithium and lithium 
isopropylamide and then reacted with a compound 
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represented by formula (VII) to thereby give a 
compound represented by formula (IX). 

This reaction is effected in an inert gas (for 
example, nitrogen eras) atmosphere with the use of a 
dry solvent such as diethyl ether and tetrahydrof uran 
at a temperature of from -100 to 25* C. 

In the next step, the compound represented by 
formula (IX) obtained In the above step is reacted in 
a solvent such as N, N-dlmethylf ormamide and 
tetrahydrofuran in the presence of an appropriate base 
with at least 2 equivalents of an alkyl halide to 
thereby give a compound represented by formula (X) . 
In this step, use can be made of, for example, sodium 
hydride, t-butoxypotassium or sodium hydroxide as the 
base. The reaction temperature preferably falls 
within a range of from the ice temperature to the 
boiling: point of the solvent. 

When the target compound (XII) is a racemic 
modification, then the compound (X) thus obtained is 
subjected to the next treatment as such. When the 
compound (XII) Is an optically active substance, then 
the compound (X) is optically resolved into 
enantiomers by a conventional method by using, for 
example, a chiral HPLC. Next, the compound (X) or 
(X') is hydrolyzed by reacting it with a base such as 
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sodium hydroxide and potassium hydroxide in a 
water-containing: solvent such as water/methanol to 
thereby give a compound represented by formula (XI). 
In the hydrolysis , the reaction temperature usually 
falls within a range of from room temperature to the 
boiling point of the solvent. 

Then the compound (XI) obtained in the above step 
is reacted in the presence of an appropriate 
condensing agent [for example, a chlorof ormic acid 
ester or a water-soluble carbodilmide such as 1-ethyl- 
3-(dimethylaminopropyl)carbodiimide] with ammonia or 
an amine such as morpholine to thereby give the target 
compound represented by formula (XII). In this 
reaction, use can be made of an appropriate condensing 
aid such as N,N-dimethylformamide and tetrahydrof uran , 
and the reaction temperature usually falls within a 
range of from 0° C to room temperature. 

Production Drorpfis 3 

Compounds represented by formula (I), wherein X 
represents a group represented by formula: >CR 3 R 4 
(wherein at least one of R 3 and R 4 is a lower alkoxy 
group); Y represents a group other than those having a 
carbonyl-containing group such as a group represented 
by formula: -COR 5 ; and others are each as defined 
above, can be prepared by the following process in 
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accordance with the production process 2. 
(Step 1) 

In accordance with the first step of the 
production process 2. the compound (VII) is reacted 
with an alkyl hallde, an aryl hallde or a heteroaryl 
hallde in the presence of magnesium or a base such as 
an alkyllithium to thereby give a compound according 
to the compound (IX) . 
(Step 2) 

In accordance with the next step of the 
production process 2, the compound obtained in the 
above step 1 is subjected to an alkylation to thereby 
substitute alkoxy groups for hydroxyl groups, thus 
giving a compound according to the compound (X) . The 
compound thus obtained may be optically resolved into 
the enantiomers, If necessary. 
(Step 3) 

The compound obtained in the above step 1 is 
oxidized to thereby give a ketone. 
(Step 4) 

The ketone obtained in the above step 3 is 
treated in the presence of a suitable alcohol such as 
an orthof ormate , methanol, ethanol, ethylene glycol 
and propylene glycol, and an acid catalyst to thereby 
give a ketal. 
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Production process 4 

Compounds represented by formula (IV) wherein R la 
and R^ are each as defined above can also be prepared 
by the following process: 




condensing agent 




(IV) 

wherein R la , R lb and Z are each as defined above. 

Namely, the first step comprises hydrolyzing a 
pyrazole derivative represented by formula (II) with a 
base in a suitable solvent such as methanol and 
ethanol to thereby give a compound represented by 
formula (XIII). Examples of the base to be used 
herein include sodium hydroxide and potassium 
hydroxide, and the base is preferably used in the form 
of an aqueous solution thereof. The reacction is 
effected at a temperature in a range of from room 
temperature to the boiling point of the solvent used. 
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In the next step, the compound represented by 
formula (XIII) is converted into an acid halide with a 
suitable reagent such as thionyl chloride in 
accordance with a method described in, for example, J. 
Org. Chem.. 5fi. 3750 (1991). and then the acid halide 
is reacted with methoxymethylamine in the presence of 
a condensing agent to thereby give a compound 
represented by formula (XIV). 

Subsequently, the pyrazole derivative represented 
by formula (XIV) is reacted in a suitable solvent in 
the presence of a base or metallic magnesium with a 
compound represented by formula (III) to thereby give 
a compound represented by formula (IV). 

Examples of the solvent to be used in this step 
Include dry solvents such as diethyl ether and tetra- 
hydrofuran, while examples of the base to be used 
therein include n-butyllithium, sec-butylllthium and 
lithium dilsopropylamide. This reaction is preferably 
effected in an Inert gas (for example, nitrogen gas) 
atmosphere within a temperature range of from -78 to 
25- C. 

Production prn opsR 

Compounds represented by formula (la) wherein R la , 
R lb . R 6 . R 7 , R 10a , R 10 *> and Z are each as defined above 
can also be prepared by the following process: 
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(XVII) 



wherein R la , R lb , R 6 , R 7 , R 10a , R 10b , R 11 and Z are 
each as defined above. 

In the first step, the compound represented by 
formula (V) obtained in the course of production 
process 1 is reacted in a solvent such as 
N f N-dimethylformamide and tetrahydrof uran in the 
presence of an appropriate base with an alkyl halide 
to thereby grive a compound represented by formula 
(XV). In this step, it is preferable to use, for 
example, sodium hydride, t-butoxypotassium or sodium 
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hydroxide as the base. The reaction temperature 
preferably falls within a range of from the ice 
temperature to the boiling point of the solvent. 

In the second step, the compound represented by 
formula (XV) obtained in the above first step is 
reacted in an appropriate solvent such as methanol, 
ethanol and toluene in the presence of an acid 
catalyst such as p-toluenesulf onic acid and sulfuric 
acid with an alcohol or a trialkyl orthof ormate to 
thereby give a compound represented by formula (XVI). 

In the third step, the compound represented by 
formula (XVI) obtained in the above second step is 
hydrolyzed with a base in a suitable solvent such as 
methanol and ethanol to thereby give a compound 
represented by formula (XVII). Examples of the base 
to be used herein include sodium hydroxide and 
potassium hydroxide, and the base is preferably used 
in the form of an aqueous solution thereof. The 
reacction is effected at a temperature in a range of 
from room temperature to the boiling point of the 
solvent used. 

Further, in the last step, the compound 
represented by formula (XVII) is reacted in the 
presence of an appropriate condensing agent [for 
example, a chloroformic acid ester or a water-soluble 
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carbodiimide such as l-ethyl-3- ( dimethylaminopropyl ) - 
carbodilmide] with ammonia or an amine such as 
morpholine to thereby give a compound represented by 
formula (la). This reaction can be effected in an 
appropriate solvent such as N,N-dimethylf ormamide and 
tetrahydrofuran with the use of an appropriate 
condensing aid such as 1-hydroxybenzotriazole and 
N-hydroxysuccinimide . The reaction temperature falls 
within a range of from 0* C to room temperature. 
Production process fi 

Compounds represented by formula (XV) wherein R la . 
R lb , R 11 and Z are each as defined above can also be 
prepared by the following process: 




(XV) 

wherein R la . R lb , R u and Z are each as defined 
above . 
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In the first step, the compound represented by 
formula (IX) is reacted in a suitable solvent with a 
suitable diazoalkane such as diazomethane , diphenyl- 
diazomethane and trimethylsilyldiazomethane to thereby 
give a compound represented by formula (XVIII). The 
reaction temperature falls within a range of from 0° C 
to the boiling point of the solvent used. 

In the next step, the compound represented by 
formula (XVIII) is oxidized with an appropriate 
oxidizing agent such as manganese dioxide and 
dimethyl sulf oxide/oxalylchloride/triethylamine to 
thereby give a compound represented by formula (XV) . 
Production pr ocggs 7 

Compounds represented by formula (IA): 



(wherein R la f R 10 , R b , R' and Z are each as defined 



i.e., compounds represented by formula (la) which can 
be produced by production process 1 with the proviso 
that R 10a and R 10b form a ring together with the oxygen 
atoms to which they are bonded and the carbon atom to 




(IA) 



above; and -rMA. r 10B_ 



represents an alkylene group) , 
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which the oxygen atoms are bonded, can also be 
prepared by the following process: 




(I A) 

wherein R la . R lb . R 6 . R 7 . -R 10A -R 10B - . R 11 and Z are 



each as defined above; and R 10c and R 10d represent 
each a lower alkyl group. 
(Step 1) 

In this step, the compound represented by formula 
(XVI) obtained in the course of production process 5 
is reacted in an appropriate solvent such as benzene 
and toluene in the presence of an acid catalyst such 
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as p-toluenesulfonic acid and sulfuric acid with an 
appropriate did such as ethylene glycol and propylene 
glycol to thereby give a compound having, e.g., a 1,3- 
dioxolan ring or a 1.3-dioxane ring represented by 
formula (XIX). The reaction temperature falls within 
a range of from room temperature to the boiling point 
of the solvent used. 
(Step 2) 

In this step, the compound represented by formula 
(XIX) obtained in the above step 1 is hydrolyzed with 
a base in a suitable solvent such as methanol and 
ethanol to thereby give a compound represented by 
formula (XX). Examples of the base to be used herein 
include sodium hydroxide and potassium hydroxide, and 
the base is preferably used in the form of an aqueous 
solution thereof. The reacction is effected at a 
temperature in a range of from room temperature to the 
boiling point of the solvent used. 
(Step 3) 

Further, in this step, the compound represented 
by formula (XX) obtained in the above step 2 is 
reacted in the presence of an appropriate condensing 
agent [for example, a chloroformic acid ester or a 
water-soluble carbodiimide such as l-ethyl-3- 
(dimethylaminopropyl)carbodiimide] with ammonia or an 
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amine such as raorpholine to thereby give a compound 
represented by formula (IA). This reaction can be 
effected in an appropriate solvent such as 
N.N-dimethylformamide and tetrahydrof uran with the use 
of an appropriate condensing: aid such as 1-hydroxy- 
benzotriazole and N-hydroxysuccinimide. The reaction 
temperature falls within a range of from 0*C to room 
temperature . 
Production process 8 

Among compounds represented by formula (1) which 
can be produced by the above production processes 1 to 
7, those represented by formula (I), wherein R la or R lb 
represents a group represented by formula: 



halogenated lower alkyl group or an optionally 
substituted amino group; and n represents an integer 
of 0, 1 or 2) ; and X and Y are each as defined above, 
can be prepared by oxidizing the compounds represented 
by formula (I), wherein R la or R lb represents a group 
represented by formula: -SR 2 (wherein R 2 is as defined 
above); and X and Y are each as defined above, as 
described in the following process: 




(wherein R 2 represents an optionally 
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■•-a 



N-N 



oxidation 



R 1ft 




R 



t ibJi 




X-Y 



R 1b 4 



X-Y 



(XXI) 



(XXII) 



wherein R u or R lb represents a 
group represented by fonula: -SR 2 



wherein R u or R lb represents 
a group represented by fonula: 




wherein R l , X and Y are each as defined above. 
In this step, the alkylthio group of a compound 



example, OXONE (2KHS0 5 * KHS0 4 - K 2 S0 4 ) to thereby convert 
it into an alkylsulf oxide or alkylsulf onyl group. 
Production pr nrpsg 9 

Compounds represented by formula (I), wherein X 
represents a group represented by formula: >C(H)0R 12 
(wherein R 12 is as defined above); Y represents a 
furyl, thienyl, pyridyl or thiazolyl group which has 
an optionally protected carboxyl group such as 
carboxyl group, an alkoxycarbonyl group and a 
carboxamide group; and Ar 1 and Ar 2 represent each a 



represented by formula (XXI) Is oxidized with, for 



group represented by formula: 




- 42 - 



WO 96/14302 



PCT/JP95/02250 



(wherein R 1 is as defined above), can be prepared by 
the following process in accordance with the 
production processes 1 and 2: 




OR 14 
(xxm) OR 



HetAr— < " 
no 1 4 



CHO 



(VII) 



oxidation 




base 



QR 14 deprotection 

HetAr— < 1A *~ 

OR 




HetAr — < 



OR 



14 



'"-Cl 



OR 14 
(XXIV) 



(XXV) 




% v ^ HetAr- CHO 



oxidation 



-<1 



R 1b -=f 




(XXVI) 
reduction and alkylation 



V ^ HetAr- COOH 
° (XXVII) 




HetAr- COOR 



(XXVIII) 




^ hydrolysis^ Rla 0%_n 




HetAr- COOH 
OR 12 

(XXIX) 



HN 



condensing 
agent 




HetAr- CON* 



(XXX) 



wherein HetAr represents an optionally 
substituted furyl group, an optionally 
substituted thienyl grroup , an optionally 
substituted pyridyl grroup or an optionally 
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substituted thiazolyl group; R 14 represents a 
lower aklyl group; and R la , r», R*. r?, r11 and R 12 
are each as defined above. 

In the first step, a compound represented by 
formula (VII) Is reacted in a solvent in the presence 
of a base or metallic magnesium with a compound 
represented by formula (XXIII) to thereby give a 
compound represented by formula (XXIV). Examples of 
the solvent to be used in this step include dry 
solvents such as diethyl ether and tetrahydrof uran , 
while examples of the base to be used therein Include 
n-butyllithium, sec-butyllithium and lithium 
dlisopropylamide. This reaction is preferably 
effected In an inert gas (for example, nitrogen gas) 
atmosphere within a temperature range of from -78 to 
25* C . 

In the next step, the compound represented by 
formula (XXIV) Is oxidized with an appropriate 
oxidizing agent such as manganese dioxide and 
dimethylsulfoxide/oxalylchloride/triethylamine to 
thereby give a compound represented by formula (XXV) . 

Subsequently, the compound represented by formula 
(XXV) is reacted with water in the presence of an acid 
catalyst such as p-toluenesulf onic acid and sulfuric 
acid to thereby give a compound represented by formula 
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(XXVI). Examples of the solvent to be used in this 
step include methanol, ethanol and toluene. The 
reacction is effected at a temperature in a range of 
from room temperature to the boiling point of the 
solvent used. 

Next, the compound represented by formula (XXVI) 
is oxidized with an appropriate oxidizing agent such 
as sodium chlorite to thereby give a compound 
represented by formula (XXVII). 

The compound represented by formula (XXVII) is 
reduced with an appropriate reducing agent such as 
sodium borohydride, and then the compound thus 
obtained is subjected to alkylation with an 
appropriate alkylating agent such as an alkyl hallde 
to thereby give a compound represented by formula 
(XXVIII). Examples of the solvent to be used in this 
step include methanol, ethanol and toluene. The 
reacction is effected at a temperature in a range of 
from room temperature to the boiling point of the 
solvent used. 

Thereafter, the compound represented by formula 
(XXVIII) is hydrolyzed with a base in a water- 
containing solvent to thereby give a compound 
represented by formula (XXIX) . 

In the last step, the compound represented by 
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formula (XXIX) is reacted in the presence of an 
appropriate condensing agent such as a chloroformic 
acid ester and a water-soluble carbodiimide with 
ammonia or an amine such as morpholine to thereby give 
a compound represented by formula (XXX) . 

Production prnpggg TO 

Compounds represented by formula (I), wherein X 



represents a group represented by formula: >C-0R 



10a 



I 

OR 



10b 



(wherein R 10a and R 10b are each as defined above) ; Y 
represents a furyl, thienyl^ pyridyl or thiazolyl 
group which has an optionally protected carboxyl group 
such as carboxyl group, an alkoxycarbonyl group and a 
carboxamide group; and Ar 1 and Ar 2 represent each a 




group represented by formula: 



(wherein R 1 is as defined above), can be prepared by 
the following process in accordance with the 
production processes 1 and 2: 




base 



HetAr 



R 10b O OR 10a 
(XXXI) 



CO, 




^ HetAr- COOH 
i ,0b O OR 108 
(XXXU) 
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HetAr-CON 



condensing 
agent 



R 10b O OR 10a 



(xxxm) 



wherein HetAr represents an optionally 



substituted furyl group, an optionally 



substituted thienyl group, an optionally 



substituted pyridyl group or an optionally 



substituted thiazolyl group; and R ia , R 10 . R b , R', 
R 10a and R 10b are each as defined above. 
In the first step, a compound represented by 
formula (XXXI) is reacted with carbon dioxide in the 
presence of a base to thereby give a compound 
represented by formula (XXXII). Examples of the 
solvent to be used in this step include dry solvents 
such as diethyl ether and tetrahydrof uran , while 
examples of the base to be used therein include 
n-butyllithium, sec-butyllithium and lithium 
diisopropylamide . This reaction is preferably 
effected in an Inert gas (for example, nitrogen gas) 
atmosphere within a temperature range of from -78 to 
25° C. 

In the next step, the compound represented by 
formula (XXXII) is reacted in the presence of an 
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appropriate condensing: ag^ent such as a chlorof ormic 
acid ester and a water-soluble carbodiimide with 
ammonia or an amine such as morpholine to thereby give 
a compound represented by formula (XXXIII ) . 

To explain the usefulness of the compounds 
according to the present invention, the following 
pharmacological experimental example will be given. 
Pharmacol Og1 ml Fxn^r 1 mgnt^ 1 F yanipl 

KffftCt , Of SlinnrPSSlnir thf> nrnrinntlnn o-F l ^ ikntrlpno 

B^f T . TR^I and nrnstnrl nnril n F. fPHFJ in r *+ nAritn nPn ] 

Experimental method: 

10 ml of a 6% (w/v) solution of glycogen (Type II 
from Oyster. Sigma) in physiological saline was 
intraperitoneally injected into a male Fisher rat 
weighing 150 to 200 g. After 20 to 24 hours, the 
peritoneal infiltrated cells were recovered from this 
rat, washed and suspended in Hank's balanced salt 
solution (HBSS) at a concentration of 5 x 10 6 /ml. Then 
this cell suspension was pipetted into a 96-well 
culture plate (Falcon 11 ), into which a test drug 
diluted to a definite concentration had been pipetted 
at a ratio of 15 yl/well, at a ratio of 120 nl/well. 
After incubating this plate at 37° C for 10 minutes, 
A-23817 (calcium ionophore, CALIBIOCHEM 1 *) was added to 
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each of wells to give a final concentration of 4 pM. 
After reacting for additional 10 minutes at 37* C, the 
plate was placed on ice and a BW-755C solution was 
added to each of wells to give a final concentration 
of 100 |iM. This plate was centrifuged at 2,800 rpm 
for 10 minutes and the supernatants were each 
collected. Then LTB 4 and PGE 2 in the supernatants were 
each assayed by the enzyme Immunoassay method with the 
use of an EIA kit manufactured by AMERSHAM . 
Result: 

Table 1 shows the effects (expressed in IC 5Q ) of 
each compound (shown in the example number) on 
suppressing the production of LTB 4 and PGE 2 . 

Table 1 Effect on the production of LTB 4 and 

PGE 2 in rat peritoneal infiltrated cells 



Ex. No. 


IC R0 <pM) 


PGE, 


LTB, 


Ex. 8 


0.0017 


0.22 


Ex. 21 


0.014 


0.0033 


Ex. 24 


0. 034 


0.004 


Ex. 25 


0.0088 


0.02 


Ex. 60 [(+) cpd.] 


0.0046 


>0.1 


Ex. 60 [ (- ) cpd. ] 


0.0067 


0.0056 


| Ex. 77 


0.031 


0.002 
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The above-mentioned pharmacological experimental 
example has clarified that the compounds of the 
present invention suppress the production of LTB 4 and 
PGE 2 simultaneously. Accordingly, the compounds of the 
present invention are efficacious in relieving 
inflammation and pain in rheumatoid arthritis, 
arthrosis deformans, shoulder periarthritis, neck- 
shoulder-arm disorder syndrome, lumbago, etc. and 
useful as an anti -inflammatory/analgesic agent for 
postoperative or posttraumatic period. 

When the compound of the present invention is to 
be administered for preventing and/or treating these 
diseases, it may be orally administered in the form 
of, for example, tablets, powders, granules, capsules 
or syrups. Alternatively, it may be parenterally 
administered in the form of. for example, 
suppositories, injections or external preparations. 
Such preparations for oral or parenteral 
administration may be produced by a conventional 
method with the use of pharmaceutical^ acceptable 
carriers commonly employed in the art. 

The preparation of the compound of the present 
invention thus obtained may be orally administered to 
a patient usually in a dose of from about 0.1 to 1,000 
mg, preferably from about 10 to 1,000 mg, per day in 1 
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to 5 portions, preferably 2 or 3 portions. In the 
case of parenteral administration, in particular, in 
the form of an injection, it is usually administered 
in a dose of from about 1 to 3,000 pg/kg, preferably 
from about 3 to 1.000 tig/kg, per day as a standard. 
The dose may be appropriately determined by 
considering various factors including: the age and sex 
of the patient, type of conditions, severity, 
administration route, sensitivity to medicines and the 
occurrence and type of complication. 

As described above, the compounds of the present 
invention have the effect of simultaneously 
suppressing the production of LTB 4 and PGE 2 . Moreover, 
these compounds of the present invention are 
characterized by the low toxicity and high safety. 

Examples 

The present invention will now be described in 
more detail with reference to the following examples 
which should not be considered to limit the scope of 
the present invention. 

1 , 5-B1 sf 4-mftthoxvphenvl ) pvragol -fl- vl 3- ( 2- 
(4,4-dl mPthvl -4 ..S-dihvdrQQxa2Ql -2-vl V 1 -4-ch 1 orophenv 1 
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10.8 g (30.5 mmol) of ethyl 1 , 5-bis ( 4-methoxy- 
phenyl ) -3-pyrazolecarboxylate and 13.2 g (45.8 mmol) 
of 2- (5-bromo-2-chlorophenyl ) -4 . 4-dimethyl- 
4.5-dihydrooxazole were dissolved in 250 ml of dry 
tetrahydrofuran and the obtained mixture was stirred 
under a nitrogen gas stream at -78* C. To the reaction 
mixture was slowly added 28.6 ml (45.8 mmol) of a 1.6 
M solution of n-butyllithium in hexane for 30 minutes. 
Then the temperature of the reaction mixture was 
slowly elevated to 0* C for 3.5 hours. Then 250 ml of 
water was added to the reaction mixture, followed by 
the extraction with ethyl acetate. The organic phase 
was washed with a saturated aqueous solution of sodium 
chloride and dried over magnesium sulfate. After 
filtering, the filtrate was distilled to remove the 
solvent and the residue was crystallized by adding a 
small amount of diisopropyl ether. The crystals were 
collected by filtration and washed with diisopropyl 
ether thrice to thereby give 8.7 g of crude 
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1 , 5-bis(4-methoxyphenyl )pyrazol-3-yl 3-[2- 
( 4 , 4-dimethyl-4 1 5-dihydrooxazol-2-yl ) ] -4-chloropheny 1 
ketone as pale yellow crystals. Some of these 
crystals were recrystalllzed from ethanol to thereby 
give pure 1 . 5-bis (4-methoxyphenyl)pyrazol-3-yl 3- [2- 
( 4 , 4-dimethyl-4 , 5-dihydrooxazol-2-yl ) ] -4-chlorophenyl 
ketone in the form of white crystals. 
NMR(CDC1 3 )« : 

1.45(», 6H), 3.82(s. 3H), 3.83(s, 3H) , 4.17(s, 

2H). 6.86(m, 2H . AA' BB ' ) , 6.88(m, 2H, AA'BB/). 

7.11(s, 1H). 7.18(m, 2H, AA'BE' ) . 7.29(m. 2H. 

AA'ER'), 7.55(d, J=8.5Hz, 1H) , 8.46(dd, J=8.5. 

2.0Hz. 1H), 8.84(d. J=2.0Hz. 1H) 
m.p. : 161 - 163 # C. 
Example 2 

K-f 1 ..S-RlRf4-mftthoyvphpnv1 )pvra7n1-3-v1^flhQnv1 1-2- 
f*h1nrnhpn?nin arid 




To 8.7 s of the 1 , 5-bis ( 4-methoxyphenyl ) pyrazol- 
3-yl 3- [2- (4 t 4-dimethyl-4. 5-dihydrooxazol-2-yl ) ]-4- 
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chlorophenyl ketone prepared in Example 1 were added 
100 ml of 3 N hydrochloric acid and 36 ml of ethanol. 
After heating under reflux for 3 hours, the reaction 
mixture was cooled in an ice bath and the crystals 
thus formed were collected by filtration. These 
crystals were washed into a flask with 60 ml of 
ethanol and 20 ml of 5 N sodium hydroxide and the 
resulting mixture was stirred overnight at room 
temperature. Then the mixture was heated under reflux 
for 3 hours. After cooling, the reaction mixture was 
distilled under reduced pressure to remove the 
solvent. The crystals thus formed were collected by 
filtration and successively washed with a small amount 
of water and a small amount of ether. Water was added 
to these crystals and then 3 N hydrochloric acid was 
added thereto to acidify, followed by the extraction 
with ethyl acetate. The organic phase was washed with 
a saturated aqueous solution of sodium chloride and 
dried over magnesium sulfate. After filtering, the 
filtrate was distilled to remove the solvent. The 
residue was recrystallized from toluene to give 5.2 g 
of the title compound in the form of white crystals. 
NMR(CDCl 3 )ft: 

3.82(s, 3H), 3.83(s, 3H) , 6.85(m. 2H . AA'BB'). 
6.89(m. 2H. AA'BB). 7.13(s. 1H) , 7.18(m, 2H, 
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AA'Bfi* ) . 7.27(m, 2H, AA'BH' ) . 7.60(d, J=8.5Hz, 
1H), 8.50(dd. J=8.5. 2.0Hz. IB). 9.05(d, J=2.0Hz. 
1H) 

m.p. : 173 - 176'C. 

The compounds described in the following Table 2 
were prepared in the similar manner as that of Example 
2. 
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Table 2 



Ex . no . 


Chemical formula 


NMR data 


3 




NMR(CDC13)5 

3.81(s,3H) ,3.82<s,3H) , 
6.86(m,2H,AA'BB* ) , 
6.89<m.2H,&&'BB* ) , 7 . 14 (s, 1H) . 
7.18<m,2H,AA'l£' ) , 

7.28<m,2H,AA , Bfi , ) . 
8 . 20 <m, 2H, AA ' BB ' ) , 

8.41(m,2H, AA'fifi 1 ) | 


4 




NMR(CDC13)6 

3.80(s,6H), 6 . 86 (m, 2H,&A 1 BB 1 ) , 
6.89(m,2H,A&'BB' ) , 7.14(s,lH), 

7.20(m,2H,AA , fifi* ) * 
7.30<m,2H,AA , fia , ) , 
7.62(t, J=8.0Hz,lH) , 
8.31(dt, J=8.0, 0.5Hz, 1H) , 
8 . 59 (dt , J=8 .0,0. 5Hz , 1H) , 
9.08<t, J=0.5Hz,lH) 


5 


Ol ^ 

|p |J own 


NMR(CDC13)8 

7 . 05-7 . 60 (m, 12H) ,8.27 <m, 1H) , 
8.44<m,lH),9.12(m,lH) . 


6 




NMR(DMSO-d6)8 
3.55(s,3H) ,3.83<s,3H) , 
7.05-7.10(m,3H) , 

7.24<dd, J=4.0,1.0Hz,lH) ,7.38(s,lH) , 

7.45(m f 2H,AA , fifi*) , 

7.60 (dd, J=4. 0,1.0Hz, 1H) , 

7.73 (d, J=8 .5Hz,lH) , 

8.40(dd,J=8.5,2.0Hz,lH) , 

8.58 (d, J=2.0Hz,lH) 


7 




NMR(DMSO-d6)6 

3.77(s,3H) ,7.00(m,2H,^A , BB l } , | 
7.27 (s,lH) ,7.30(m,2H,aA'BB' ) , 
7.31(m ( 2H,AA , BB.' ) , 
7.44(m,2H,AA , EB' ) , 
7.56 (d, J=8.4Hz,lH) , 
8.21 (dd, J=8. 4,2. 2Hz,lH) , 
8.41(d,J=2.2Hz,lH) 
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Example ft 

5- T 1 . 5-B1 S ( 4-methoxvnhf»nv1 ) Dvr»7.o1 -3-vl ^rhnnvi ] -9- 
nhlornhpnzflmi rig 




To 4.3 g (9.29 mmol) of 5- [ 1 , 5-bis ( 4-methoxy- 
phenyl )pyrazol-3-ylcarbonyl ] -2-chlorobenzoic acid were 
added 15.5 ml (11.1 mmol) of trlethylamine and 45 ml 
of tetrahydrofuran and the obtained mixture was 
stirred in an ice-bath. Next, 1.0 ml (10.5 mmol) of 
ethyl chloroformate was added thereto and the 
resulting mixture was stirred at the ice temperature 
for 30 minutes. After blowing: an ammonia gas into 
this solution at room temperature for 5 minutes, the 
mixture was stirred at room temperature for 1.5 hours. 
Then the reaction mixture was poured into 200 ml of 
water under vigorously stirring. The crystals thus 
formed were collected by filtration and successively 
washed with water and ether. Then the crystals were 
air-dried to thereby give 3.60 g of the title compound 
in the form of white crystals. 
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NMR(CDC1 3 )«: 

3.81(s. 3H), 3.82(s. 3H) . 5.88(bs, 1H) , 6.35(bs. 
1H), 6.84(m, 2H. AA'BB' ) , 6.89(m, 2H. AA'BB' ) , 
7.11(s, 1H), 7.17(m, 2H, AA'BB.' ) , 7.26(m, 2H, 
AA'BB.'), 7.54(d, J-8.5HZ, 1H), 8.40(bd, J = 8.5Hz, 
1H), 8.77(bs. 1H) 

m.p. : 205 - 207 - C. 

The compounds described in the following Tables 3 

and 4 were prepared in the similar manner as that of 

Example 8 . 
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Table 3 



Ex.no . 


Chemical formula 


NMR data 


9 




NMR(CDC13)5 

3.80(s,3H) ,3.82(s,3H) , 
e.Sedn^H/A&'BB 1 ) ,6.89<m,2H,££'BB' ) , 
7.13 (s,lH) ,7.18<m,2H.AA'Ba' ) , 
7 . 27 (in, 2H, AA'gB • ) ,7.92<m,2H) , 
8.43 (m,2H) 


10 




NMR(CDC13)5 

3.82 (s,6H) , 5.85<bs,lH) , 6.66 (bs,lH) , 

6.85(m,2H,£&'BB' ) , 

6.88 (m r 2H # A&'BB' ) , 7 . 12 (s , 1H) , 

7.18 (m,2H, AA'fifi' ) , 

7.26<t, J=:9.0Hz, 1H) , 

7.30(^l,2H,AA•fiB , ) , 

8.49 (ddd, J=9.0, 7.0, 2.5Hz, 1H) , 

9 . 22 (dd, J=7 .0,2. 5Hz , 1H) 


11 


j^^^Ay^^ con* 


NMR(CDC13)S 

3.90<s, 3H) ,3.91 <s, 3H) , 6.85 (m, 4H) , 

7.08 (s,lH) ,7.16<m,2H,AA'Bfi' ) , 

7.22(m,2H,AA•fifi , ) , 

7.24<t, J=8.5Hz,lH) , 

8 . 02 ( ddd , J=8 . 5 , 5 . 5 , 2 . 5Hz , 1H ) , 

8 . 25 (dd, J=5 . 5 , 2 . 5Hz, 1H) 


12 




NMR(DMSO-d6)6 
3.74(s,3H) ,3.78(s,3H) , 
3.96 (s,3H) ,6.92 (m, 2H,&&' BB 1 ) , 
7.00(m,2H,A& , BB' ) , 7 . 12 (s , 1H) , 
7.22<m,2H,AA'fiB' ) , 
7.28<d,J=9.0Hz, 1H) , 
7.31<m,2H,AA•£B , ) ,7.62 (bs, 1H) , 
7.70{bs,lH) , 8.50 (dd,J=9. 0,2. 5Hz,lH) , 
8.69(d, J=2.5Hz,lH) 


13 




NMR(CDCl3)5 

2.49(s,3H) ,3.84 (s,3H) , 5.85(bs,lH) , 
6.33(bs,lH) ^^Odn^^a&'BB' ) , j 
7.13-7.20(ro,4H) , 7 . 16 <s , 1H) , 7 . 25- 
7.30 (m,2H) , 7 . 56 (d, J=8 . 5Hz , 1H) , 
8.42 (dd, J=8. 5,2. 5Hz,lH) , 
8.80 (d, J=2.5Hz,lH) . 



- 59 - 



WO 96/14302 



PCT/JP9S/02250 



Table 4 



1 Ex . no . 


1 Chemical formula 


* NMR data 


14 


\XX 


NMR(CDC13)8 

3.83<s,3H) ,5.86 <bs,lH) ,6.35 <bs,lH) , 
6.88<m,2H,&& , BB , ) , 7 . 13 (s , 1H) , 
7.17(m,2H,AA'Ba* ) ,7.23 (m,2H) , 
7.40<m,2H) , 7 . 57 (d, J=8 . 5Hz, 1H) , 
8.39 (dd, J=8. 5,2. 5Hz,lH) , 
8.83(d, J=2.5Hz,lH) . 


15 




NMR(CDC13)8 

2.35 (s,3H) ,3.79(s,3H) ,6.14(bs,lH) , 
6.58(bs,lH) ,6.82<m,2H,AA'BB' ) ,7.08 
<s,lH) ,7.14<m,4H) , 7 .20 <m, 2H) , 7 . 52 
(d, J=8 . 5Hz , 1H) , 8 . 39 (dd, J=8 . 5 , 2 . 5Hz , 1H) , 
8.69(d, J=2.5Hz,lH) . 


16 




NMR (CDCl3+DMSO-d6 ) 5 

3.77(s,3H) ,6.26 <bs,lH), 6.70 (bs,lH) , 
6.83<m,2H,AA'BB' ) ,7.11 (s,lH) ,7.18- 
7 . 31 (m, 7H) , 7 . 50 (d, J=8 . 5Hz , 1H) , 
8 .36 (dd, J=*8 .5,2. 5Hz, 1H) , 
8.65(d,J=2.5Hz,lH) . 


1 17 




NMR(DMSO-d6)6 

3.25(s,3H), 7.35<t, J=8.6Hz,2H) , 
7.46 (s,lH) , 7.48-7.52 <m, 2H,Afc'BB' ) , 
7.57(m,2H,M , BB' ) , 7 . 69 (m, 2H, AA-fifi' ) , 
7.72(bs,lH) ,7.92<xn,2H,AA'2£' ) , 
8.04(bs,lH) 8.22(bs,lH), 
8.33(bd,J=8.4Hz,lH) 






NMR(DMSO-d6)6 j 
3.78(s,3H) ,7.01(m,2H,A£'BB' ) , 
7.31(s,lH) 7.30-7.34(m,4H), 
7.45(xn,2H,AA'fiB') , 7 . 68 (d, J=8 . 5Hz , 1H) , 
7.70(bs,lH) ,8.03(bs,lH) ,8.23 
(d,J=2.2Hz,lH> ,8.32(dd,J=8.5, 2.2Hz,lH) 


19 




NMR(CDCl3)8 

3.78(s,3H) ,6.32(bs,lH) ,6.70(bs,lH) , 
o . 84 (m, 2H, BB ), 6.98(m,2H), 
7.08(s,lH), 7.17<m,2H), 
7.19(m,2H,AA'fi£' ) , 7 . 49 (d, J=8 . 5Hz , 1H) , 
8.35(dd,J=8.5,2.5Hz,lH) , 
8.64 (d, J=2.5Hz, 1H) . 


20 




NMR(CDCl3)6 

6.35{bs,lH) ,6.73 (bs,lH> ,6.99 (ro,2H) , 
7.03 (m,2H) , 7 . 09 (s, 1H) , 7 . 17 (m,2H) , 
7.26 (m,2H) ,7.50(d, J=8.5Hz,lH) , 
8.33 (dd,J=8.5,2.5Hz,lH) , 
B.64(d, J=2.5Hz,lH) . 
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Example 21 

ri 1 mPthnyvmPthvl 1 ■2>rh1nrnhpn?flm1 de 




To 3.60 gr (7.79 mmol) of the 5-[1.5-bis- 
(4-inethoxyphenyl )pyrazol-3-ylcarbonyl ] -2- 
chlorobenzamide prepared in Example 8 were added 72 ml 
of methanol, 8 . 5 ml (78 mmol) of trlmethyl ortho- 
formate and 1.48 g (7.79 mmol) of p-toluenesulf onic 
acid monohydrate and the obtained mixture was heated 
under reflux for 3 hours. After cooling, the reaction 
mixture was neutralized with a saturated aqueous 
solution of sodium hydrogencarbonate and concentrated. 
100 ml of water was added to the concentrated reaction 
mixture, and the resulting: mixture was extracted with 
ethyl acetate. The organic phase was washed with a 
saturated aqueous solution of sodium chloride and 
dried over magnesium sulfate. After filtering, the 
filtrate was distilled to remove the solvent. The 
residue was recrystallized from ether to thereby give 
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2.3 g of the title compound In the form of white 
crystals. When analyzed by the powder X-ray 
diffraction method, these crystals were found to be 
converted into white amorphous powder by fine 
grinding • 
NMR(CDC1 3 )»: 

3.26(s. 6H), 3.78(s, 3H) . 3.79(s f 3H) , 5.90(bs t 

1H) ( 6.27(bs. lH) f 6.40(s, 1H) . 6.78(m, 2H. 

AA 9 BB * ) , 6.80(m t 2H, AA'BB'). 7.09(m. 2H, 

AA 'BE* ) f 7.16(m, 2H, AA'BB' ) , 7.39(d, J=8.4Hz, 

1H) # 7.68<dd, J=8.4, 2.3Hz, 1H), 8.07(d, J=2.3Hz, 

1H) 

m.p. : 93 - 95* C. 

The compounds described in the following Tables 5 
to 7 were prepared In the similar manner as that of 
Example 21. 
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Table 5 



Ex.no. 


Chemical formula 


NMR data 


22 




NMR(CDC13)6 

3.20(s,6H) ,3.70 (s,3H) ,3.71 <s,3H) , 
6.32 (s,lH) ,6.71 (m, 2H, £&' BB ' ) , 
6.74(m,2H,Aa , BB > ) , 7 . 02 (m, 2H, AA'fiB' ) , 
7.10<m,2H,AA'S& , ) , 7 . 39 ( t , J=7 . 5Hz, 1H) , 
7 . 76 ( tt , J=7 .5,0. 5Hz , 2H) , 
8.03(t, J=0.5Hz,lH) . 


23 




NMR(CDCl3)6 

3.26(s,6H) ,3.76 (s,3H) , 3.78 (s,3H) , 

5.80(bs,lH) ,6.38(s,lH) ,6.65(bs,lH) , 

e^dn^^A&'BB' ) , 6 . 81 (m, 2H, AA'BB ' ) , 

7 .08(m,2H, AA , fiB l ) , 7 .10 (t, J=9 . 0Hz, 1H) , 

7.16(m,2H,AA'BB' ) . 

7 . 8 3 ( ddd , J=9 . 0 , 7 . 0 , 2 . 5Hz , 1H ) , 

8.40 (dd, J=7.0,2.5Hz,lH) 


24 




NMR(CDCl3)6 

3.78(s,3H) ,3.79<s,3H) , 4 . 05 (m, 2H) , 
4.25(xu,2H) ,5.82(bs,lH) , 6.34 (bs,lH) , 
6.42 (s,lH) ,6.78(m,2H,£^'BB* ) , 
e^Od^n^'SB' ) , 7 . 09 (m, 2H, AA'fifi* ) , 
7.16(m,2H,AA , B£ , ) , 7 . 42 (d, J=8 . 5Hz, 1H) , 
7 . 73 (dd, J=9 . 5 , 2 . 5Hz , 1H) , 
8.06<d, J=2.5Hz,lH) 


25 


Vt* rr c ' 


NMR(CDCl3)6 

1.77-1.93 (m,2H) , 3 . 77 <s , 3H> , 3 . 79 ( s , 3H) , 

4.06 (m,2H) , 4.25 (m,2H) ,5.92 (bs,lH) , 

6.3 (bs,lH) ,6.43 (s, 1H) , 6 . 7 8 <m, 2H,£&* BB ' ) , 

e^Km^^^'BE' ) ,7.09(m,2H,AA , BB , ) , 

7.17(m,2H,AA t fia' ) ,7.42<dJ=8.5Hz,lH) , 

7.72<dd,J=8.5,2.5Hz,lH) , 

8.03(d, J=2.5Hz,lH) 


26 


JI^J M«0 OM« 


NMR(CDCl3)6 

3.24(s,6H) ,3.75(s,3H) ,3.77<s,3H) , 
3.93(s,3H),6.35(s,lH),6.74(m,2H,^ , BB' ) , 
e^SCro^^&A'BB 1 ) , 6.95 (d, J=8.5Hz,lH) , 
7.06(m,2H,AA'Ba' ) , 7 . 16 <m, 2H, AA'fiB' ) , 
7.68 (bs, 1H) ,7.68<bs,lH> ,7.79(dd, 
J=8 .5,2. 5Hz , 1H) , 8 . 46 (d, J=2 . 5Hz, 1H) 


27 


JI^J M«0 OMc 


NMR(CDC13)5 

2.45 (s,3H) ,3.26(s,6H) , 3.79(s,3H) , 
5.92(bs,lH) ,6.31(bs,lH) ,6.44(s,lH) , 
6 . 81 (m, 2H, AA ' BB 1 ) , 7 . 07 (m, 2H, AA' BB ' ) , 
7.11(m,2H,AA , fi£' ) ,7.16(m f 2H,AA a Bfi' ) , 
7.39 (d, J=8.5Hz, 1H) , 7 . 67 (dd, J=8 . 5 , 2 . 5Hz , 
1H) , 8.06 (d, J=2 . 5Hz, 1H) . 
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Table 6 



Ex.no. 


| Chemical formula 


NMR data I 


28 


J M *°xx 

Lo-V u,OOM * 


NMR(CDC13)6 j 
j.j.ois,ohj,j./u(s,oH),5.66(ds,1H), 
6.59(s,lH> ,6.73<m,4H), 6 . 98 (m, 2H, AA'fig' ) f 
■ 7.03(in,2H,AA'Bfi'),7.29(d,J=8.5Hz,lH), 
7.38(dd,J=8.5,2.0Hz,lH) , | 
7.61(d, J=2.0Hz,lH) ,8.49(bs,lH) j 


29 




NMR(CDCl3)8 j 
J .^b ( s , on) ,3.80 (s, 3H) ,5.90 (bs , 1H) , 
6 . 30 {bs, 1H) , 6 . 42 (s , 1H) , 6 . 81 <ra, 2H,&&* BB 1 ) , 
7.09(m,2H,AA'fifi') ,7.14 <m,2H) , 7.29 <m,2H) , 
7 . 40 <d, J=8 . 5Hz, 1H) ,7.68 <dd, J«8 . 5 , 2 . 5Hz , 
1H), 8.07(d,J=2.5Hz,lH) . | 


30 




NMR(CDCl3)8 j 
2.33 (s,3H) ,3.26 (s,6H) , 3.78 (s,3H) ,5.83 (bs, 
1H) , 6. 31 (bs, 1H) , 6 .40 (s, 1H) , 6.78 (m,2H, f 
M'BB' ) ,7.06-7.14 (m,6H) , 7 . 39 (d, J=8 . 5Hz , | 
1H), 7.67(dd,J=8.5,2.5Hz,lH) , | 
8.60(d, J=2.5Hz, 1H) . J 


1 T 1 

1 




NMR(DMSO-d6)8 g 

3.14<s,6H) ,3.78 (s,3H) ,6.74 (s,lH) , 

6.98(m,2H,AA*BB') , 7 . 00 (d, J=3 . 6Hz, 1H) , 

/ .Ob (da, J-l .2, 3 . 6Hz, 1H) , 1 

7.22<m,2H,AA'fi£' > , 7 . 43-7 . 49 (ro, 2H) , 

7.50(d,J=1.2Hz,lH) ,7.52(bs,lH) , 

7.62 (bs,lH) ,7.91 (bs,lH) J 


I "5 O j 
1 I 




NMR(CDC13)5 | 
2.50 (s,3H) ,3.27(s,6H) ,3.78(s,3H) , j 
3.80(s,3H) ,5.63 (bs,lH) ,6.02 (bs,lH) , 
6.39(s,lH) ,6.78 (m, 2H,A&*BB' ) , 6 . 81 (m, 2H, J 
Afc'BB' ) ,7.09(in,2H,AA'fiB' ) , 7 . 17 (m, 2H, 
AA'fifi' ) ,7.23(d,lH, J=8.0Hz) ,7.59(dd,lH, 
J=8 . 0 , 2 . 0Hz ) , 7 . 8 3 ( d, 1H , J=2 . 0Hz ) 1 


1 1 




NMR(CDCl3)8 

1.26(t,6H,J^7.2Hz) ,3.44(q,2H, J=7.2Hz) , | 
3.53 (q,2H, J=7.2Hz) , 3 .29 (s, 6H> , 5 . 80 (bs , 1H) 
6 . 35 (bs, 1H> , 6 . 51 (s , 1H) . 6 78 (m 2H AA'RnM 
6.80(m,2H,£A'BB' ) , 7 . 10 (m, 2H, AA 1 B]3 * ) ,7.14 
(m, 2H,AA'£E» ) ,7.37 (d, 1H, J=8 . 4Hz) ,7.68 (dd, 
1H , J=8 . 4 , 2 . 0Hz ) , 8 . 07 ( d , 1H , J=2 . 0Hz ) 


34 

■ 




NMR(DMSO-d6)6 

3.16 (s,6H) ,3.71 (s,3H) ,3.73 (s,3H) , 

6.60, (s,lH) ,\\.%tto. 9 7XL,lK BB* ) ,6.90(m,2H, 

BB'),7.09(m,2H,AA' fifi' ) , 7 . 12 (m, 2H, 
*A' EB' ) ,7.41(d, J=7.5Hz,lH) ,7.46 (d, J=7.5, 
L.5Hz,lH) ,7.56 (d, J=l . 5Hz, 1H) ,7.57 (bs,lH) , 
7.87(bs,lH) J 
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Table 7 





Chemical formula 


NMR data 


35 


JLjs) MaO OMe 


NMR(DMSO-d6)8 

3.16(a f 6H) ,6.70<s, 1H) , 7 . 15-7 . 28 (m, 8H) , 
7.45(d, J=8.5Hz,lH) , 
7.51(d<tt=8.5,2.5Hz,lH) , 
7.54<d,J=2.5Hz,lH) ,7.62<bs,lH) , 
7.91<bs,lH) . 


36 




NMR(DMSO-d6)5 

3.16 (s, 6H) ,3.72 (s,3H) ,6.67 <S,1H) , 

6.91 <m,2H,A&'BB' ) , 7 . 10 (in, 2H, AA'fifi' ) , 

7.16 (m,2H) ,7.24(ra,2H) , 

7.45(d, J=8.5Hz,lH) , 

7.51 (dd, J=8.5,2.5Hz,lH) , 

7.54 (d, J=2.5Hz,lH) ,7.61(bs, 1H) , 

7 . 90 (bs, 1H) . 


37 




NMR ( DMSO-d6 ) fi j 
3.17 (s,6H) ,3.22(s,3H) . 6.88(s,lH) ,7.22- 
7.31(ro,4H) ,7. 40-7. 50 (in, 3H) , 
7.52 (d, J=2.2Hz,lH) , 7 . 55 (m, 1H) , 
7.63(bs,lH) ,7.87 <m,2H) ,7.92 (bs,!H) 


38 




NMR ( DMSO-d6 ) 6 

3.16 (s,6H) ,3 .74(s,3H) ,6.72 (s,lH) , 
6.92 <m,2H,£A'BB' ) , 7 . 12 (in, 2H,£&' BB • j , 
7.22 (m^H^AA'fia' ) , 7 . 38 (m, 2H, AA'fifi' ) , 
7.45 (bd, J=8.4Hz,lH) , 7 . 51 (bd, J=8 .4Hz, 1H) , 
7.54(bs,lH) ,7.63 (bs,lH) ,7.92 (bs,lH) 
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Example 3fl 

(±)-5-fl-n. 5- Bls ( 4-methoxyphenyl ) Pvrazol-3-vl ]-i - 
hydroxymethvn-2-chlorobenzolc acid 




3.82 g (16.2 mmol) of 2-chloro-5-bromobenzoic 
acid was dissolved in 30 ml of dry tetrahydrof uran and 
20.3 ml (32.5 mmol) of a 1.6 M solution of n-butyl- 
llthium in hexane was dropwlse added thereto in a 
nitrogen atmosphere at -100 # C. The resulting mixture 
was stirred at -100° C for 30 minutes and then at -78° C 
for 2 hours. Subsequently, a solution of 5.0 g (16.2 
mmol ) of 1, 5-bis( 4-methoxyphenyl ) -3-pyrazole- 
carbaldehyde in dry tetrahydrof uran (30 ml) was 
dropwise added thereto. The reaction mixture was 
stirred at -78° C for 1 hour and then slowly heated to 
room temperature. After stirring at room temperature 
overnight, 200 ml of water was added to the reaction 
mixture, and then diluted hydrochloric acid was added 
thereto to thereby make the aqueous phase acidic. The 
resulting mixture was extracted with ethyl acetate. 
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The organic phase was washed with saturated aqueous 
solution of sodium chloride and dried over anhydrous 
magnesium sulfate. After filtering, the filtrate was 
distilled under reduced pressure to remove the 
solvent. The residue was purified by silica gel 
column chromatography (eluted with hexane/ethyl 
acetate) to thereby give 4,30 g of the title compound 
as pale yellow amorphous powder. 
NMR(CDC1 3 )«: 

3.70(s t 3H) t 3.80(s, 3H), 6.00(s, 1H) . 6.25(s f 
1H). 6.78(m f 2H t AA'BB f ), 6.83<m, 2H . AA'BB* ) f 
7.08(m, 2H, AA* BR* ) , 7.10(m. 2H, AA'BR'). 7.43(d, 
J=9.0Hz, 1H), 7.59(dd, J=9.0, 1.5Hz, 1H) , 8.14(d, 
J=1.5Hz. 1H) 

The compounds described in the following Table 8 
were prepared in the similar manner as that of Example 
39. 
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Table 8 



Ex.no. 


Chemical formula 


NMR data 


40 




NMR(CDC13)8 

3.71<s,3H) , 3.74 <s,3H) ,5.67 <s,lH) , 
6.40 (s,lH) ,6.86<m,2H,A&'BB° ) , 
6.91<d,J=8.5Hz,lH) ,6.92<m,2H,iA'BB') , 
7.09<m,2H,AA'fifc« ) ,7.12 <ro,2H,AA'£fi* ) , 
7.58(dd, J=8.5,2.5Hz,lH> , 
7.89<d, J=2.5Hz,lH) 


41 


OH 


NMR(CDC13)5 

3.76{s,3H) ,3.80(s,3H) ,6.03 (s,lH) , 
7 .20 (s, 1H) , 6 .78 (m, 2H, £&'BB 1 ) , 
6.85(m,2H,A&'BB' ) ,7.08 (m, 2H, AA'fifi' ) , 
7.21(m,2H,AA'B£' ) , 7 . 48 (bt , J=8 . 0Hz , 1H) , 
7.80<d,J=8.0Hz,lH) ,8.01 (d, J=8.0Hz,lH) , | 
8.28(bs,lH). 


42 




NMR(CDC13)8 

3.76 (s,2H) ,6.03 (s,lH) ,6.21 (s,lH) , 
6 . 76 (m, 2H) , 7 . 07 (m, 2H) , 7 . 18-7 . 36 (m, 5H) , 
7 . 44 (m, 1H) , 7 . 77 (m, 1H) , 8 . 00 (m, 1H) , 
8.29(m,lH) . 


43 


a n 

jf^J^^'^^i^^^^^ COOM 


NMR(CDCl3)5 

6.02 (s,lH) ,6.28 (s,lH) ,7.13-7.17 (ro,2H) , 
7.21-7.35<m,8H) ,7.44 (m,lH) ,7.76(xn,lH) , 
7.99(m,lH) ,8.24(m,lH) . 


44 




NMR(CDC13)S 

2.44 (s,3H) ,3.82(s,3H) ,6.05(bs,lH) , 
6.23 (s,lH) ,6.87<m,2H,£a'BB' ) , 
7.07(m,2H,A&'BB') , 7 . 11 (m, 2H, AA 'fi£' ) , 
7.22 (m,2H,AA*£a* ) , 7 . 49 (m, 1H) , 
7.80(m, 1H) ,8.04(m, 1H) , 8.29<m, 1H) . 
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Example 4fi 

Methyl ( ± ) -5- f 1- f 1 . 5-b ls ( 4-methoxvphenyl Ipvrazol - 
3-vl 1 -l-methox vmethvl 1 -2-chlorobenzoate 




4.30 g (4.3 mmol) of the ( ± ) -5- [ 1- [ 1 . 5-bis- 
(4-methoxyphenyl)pyrazol-3-yl]-l-hydroxymethyl]-2- 
chlorobenzoic acid prepared in Example 39 was 
dissolved in 3 ml of N.N-diniethylf ormamide and the 
resulting solution was stirred at room temperature. 
Then 0.36 g (9.0 mmol) of 60% sodium hydride and 0.8 
ml (12.8 mmol) of methyl iodide were added to the 
solution and the resulting mixture was stirred at 50° C 
for 2 hours. To the reaction mixture were carefully 
added 100 ml of ethyl acetate and 30 ml of water and 
then the ethyl acetate phase was separated therefrom. 
The aqueous phase was extracted with ethyl acetate. 
Then the organic phases (ethyl acetate phases) were 
combined, washed with saturated aqueous solution of 
sodium chloride and dried over magnesium sulfate. 
After filtering, the filtrate was distilled to remove 
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ethyl acetate. The residue was purified by silica gel 
column chromatography (eluted with hexane/ethyl 
acetate) to thereby give 1.5 g of the title compound 
as pale yellow oily substance. 
NMR(CDC1 3 )« : 

3.45(s, 3H), 3.77(s. 3H) , 3.80(s. 3H) , 3.91(s, 
3H). 5.42(s. 1H). 6.24(s, 1H) . 6.77(m, 2H. 
AA'BB* ) , 6.84(m, 2H, AA'BB'), 7.08(m. 2H, 
AA'BB' ) , 7.19(m, 2H, AA'BB' ) , 7.44(d, J = 9.0Hz, 
1H). 7.58(bd, J=9.0Hz. 1H) , 7.99(bs, 1H) 
ExamgJLe 

Yl 1-1-mpt.hnyVTnPthYl 

MfithYl f-)-5-f 1-n ■R-hl.ifi-mothnvvnhPT.vl >p vri.7nl.a- 
Yl 1-1-mPt.hnXVniPthvT l-^hlnrnhonT^tp 




1.90 g of the methyl ( ± ) -5- [ 1- [ 1 , 5-bls (4-methoxy- 
phenyl )pyrazol-3-yl ] -1-methoxymethyl ] -2-chlorobenzoate 
prepared in Example 45 was dissolved in solvent 
mixture comprising n-hexane and ethanol (4 : 6). The 



- 70 - 



WO 96/14302 



PCT/JP95/02250 



resulting solution was injected into a CHIRALCEL OJ 
column [25 cm x 2 cm (i.d.), mfd. by Daicel Chemical 
Industries, Ltd.] in 16 portions (flow rate: 20 
ml/mln) to thereby purify each enantiomer (eluted with 
n-hexane/ethanol = 4 : 6). Thus, 0.70 g: of the (♦) 
enantiomer of the title compound was eluted prior to 
the elution of 0,70 g of the (-) one. 
Specific rotation 

( + ) enantiomer: [«] 24 D ♦ 52.2* (cl.02, CHC1 3 ) 
(-) enantiomer: [a) 24 D - 47.2* (cl.10, CHC1 3 ) . 
Fxflmple 47 

(+)-B-ri-fl .S-R1sf4->nn>thnyvphfinv1 ^pvrfl?n1- .Vv1 1-1- 
mpt.hoyvmpt.hvl 1>2-rh1nrnhftn?n1p «r>1rt 

( -1-g-fi-r 1 .R-R1fif4>mpthnvvphftnv1 ^ pvr fl7n1 -3- vl 1-1 - 
mpthnxvmPthvl 1 - 2-ph1nrnhpn?n1 r. flrl rl 




0.23 g (0.50 mmol) of the methyl (+)-5-{[l,5- 
bi s ( 4-methoxyphenyl ) pyrazol -3-yl Jmethoxymethyl > -2- 
chlorobenzoate prepared in Example 46 was dissolved in 
30 ml of mixture of methanol and water (3 : 1). Then 
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1 ml of 5 N solution of sodium hydroxide was added to 
the resulting solution and the obtained mixture was 
stirred at 40* C for 1.5 hours. After cooling, the pH 
of the reaction mixture was adjusted to 1 with 1 N 
hydrochloric acid. Next, the mixture was extracted 
with dichlorome thane. The organic phase was washed 
with saturated aqueous solution of sodium chloride and 
dried over magnesium sulfate. After filtering, the 
filtrate was distilled to remove the solvent. Thus, 
0.21 g of (♦)-5-[l-[1.5-bis(4-methoxyphenyl)pyrazol- 
3-yl J-l-methoxymethylJ-2-chlorobenzoic acid was 
obtained as white amorphous powder. 
NMR(CDC1 3 )«: 

3.46(s, 3H), 3.77(s. 3H) . 3.80(s. 3H) . 5.50(s. 

1H). 6.35(s. 1H), 6.78(m. 2H, AA'BB' ) , 6.84(m. 

2H. AA'BB'), 7.08(m. 2H , AA'BB.' ) , 7.21(m. 2H . 

AA'BE* ) , 7.46(d. J=9.0Hz. 1H) . 7.62(dd, J=9.0. 

2.5Hz. 1H). 8.13(d. J=2.5Hz. 1H) 
Specific rotation: [«] 24 0 + 41.3° (cl.05, CHC1 3 ) . 

Similarly. 0.21 g of ( - ) -5- [ 1- [ 1 . 5-bis (4-methoxy- 
Phenyl )pyrazol-3-yl ] -1-methoxymethyl ] -2-chlorobenzoic 
acid was obtained as white amorphous powder from 0.23 
g (0.50 mmol) of the methyl ( - ) -5- I 1- [ 1 , 5-bis- 
(4-methoxyphenyl)pyrazol-3-yl ] -1-methoxymethyl ] - 
2-chlorobenzoate prepared in Example 46. 
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Specific rotation: [«] 24 D - 41.0* (cl.00, CHC1 3 ) .-. 

The compounds described in the following Tables 9 
and 10 were prepared in the similar manner as that of 
Example 47. 
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Table 9 



| Ex . no . 


Chemical formula 


NMR data j 


48 




NMR (CDC13 ) o 

3.46 (s,3H) ,3.80<s,3H) ,5.50(s,lH) , 
6 . 40 (s , 1H) ,6.85 (m, 2H, Afi/ BB 1 ) , 
7 .11 (m, 2H,&& I BB* ) ,7.19 (m, 2H,AA'fiB' ) .7.23 
(m, 2H, AA'BB ' ) , 7.47 (d. J=8 5Hz 1H1 7 fi? t** 1 
J=8.5,1.0Hz,lH) ,8.13(d,J=1.0Hz,lH) 


1 49 




NMR(CDC13)5 1 

3.42(s,3H) ,3.78 (s,3H) ,5.47 (s,lH> ,6.34 <s, 
1H) 6.83 (m,2H) ,7.07<xn,lH) 7 . 12-7 . 28 (m, 4H) 
7.41 (m,lH) ,7.72 (m, 1H) ,7.99 (m, 1H) , 
8.26(m,lH). I 


1 50 


^^^^^ 


NMR(CDC13)8 I 
3.47<s,3H) ,3.79(s,3H) , 5.52(s,lH) ,6.38(s, 1 
1H) ,6.83{m,2H) , 7 . 14-7 . 28 (ro, 6H) ,7.47 (m, 
1H) ,7.78{m,lH) ,8.03(m,lH) ,8.29<m,lH) . | 


51 

\- 


M#Q XX CM. 

4 . _JL^ OM« 


NMR(CDCl3)6 1 
3.45<s,3H) ,3.78(s,3H) ,3.82 (s,3H) , J 
4.09(s,3H) ,5.43 (S,1H) ,6.30 (s,lH) , 
6.78<m,2H,AA'BB' ) ,6.84 (m, 2H, A& 1 BB 1 ) , | 
7.08(d, J=8.5Hz,lH) , 

7.09(m,2H,AA'BB , J , 7 . 20 (m, 2H, AA 'fifi' ) , ] 
7.78(dd,J=8.5,2.5Hz,lH) ( J 
8.34{d,J=2.5Hz,lH) ( 


52 




NMR(CDC13)8 1 
2.32 (s,3H) , 3.35(s,3H) ,3.67(s,3H) , \ 
3.73(s,3H),5.53(s,lH) ,6.15(s,lH) , 
6.65<m,2H,£&'BB' ) , 6.76 (m, 2H,&A 1 BB 1 ) , IJ 
6.97<m,2H,AA«fifi' ) ,7.10, (d, J=8 . 5Hz , 1H) , 
7 . 11 (in, 2H, AA*fiB ' ) , | 
7.81(dd,J=8.5,2.5Hz,lH) , f 
8 . 35 (d, J=2 . 5Hz, 1H) 1 


53 




NMR(CDCl3)8 1 
3.32 (s,3H) ,3.71 (s,3H) , 3.74(s,3H) , j 

5 41 Is 1H) 6 44 /e 1U\ £ Oc /— o u , nn , x I 
-> . *a \ t> , ±n/ , © . \ s , in; , o , HP tin, itHf AA BB 1 . 1 

6.92 (m,2H,A&*BB* ) , 7 . 10 (m, 2H, AA'fiB 1 ) , 

7.15(m,2H,AA ( BB') ,7.35(bd,J=9.0Hz,lH) , 

7.53(bd,J=9.0Hz,lH) ,7.81(bs,lH) J 


54 

| i 


I^V^^^r^cooH 

^XJ OM. 

1 


NMR(CDC13)8 j 
3.46(s,3H) ,3.76 (s,3H) ,3.80 (s,3H) ,5.50 <s, 
1H) , 6.30 (s, 3H) , 6.77 <m,2H,£&'BB' ) ,6. 84 (m, 
2H, &&' BB ' ) ,7.09 (m,2H, AA'Bfi' ) ,7.21(m,2H, 
AA'fiB' ) ,7.48 (t, J=8.0Hz,lH) ,7.79 (bd, 
J=8 . 0Hz , 1H) , 8 . 02 (dt , J=8 . 0 , 0 . 5Hz , 1H) , 
8.27 (t, J=0.5Hz, 1H) 
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Table 10 



Ex.no. 


Chemical formula 


NMR data 


55 




NMR(CDCl3)5 

3.47(s,3H) ,3.79 (s,3H) ,5.50(s,lH) , 
6.33<s,lH) , 6.80(m,2H,AA*BB' ) , 
7.09(m,2H,AA , fifi l ) , 7 . 24 (m, 2H, BB' ) , 
7 .29 (m, 2H, AA ) , 7 . 49 {m, 1H) , 7 . 78 (m, 1H) , 
8.04 (ro, 1H) ,8.27 <m,lH) . 


56 




NMR(CDC13)6 

3.48(s,3H) ,5.54 (s,lH) ,6.40<s,lH) , 
7.16-7.21(m,2H) , 7 .23-7 .35 (in, 8H) , 
7.49(m, 1H) ,7.80 (m,lH) ,8.04(m,lH) , 
8.29(ro,lH). 


57 


f(**\<^*S^l^^ COOH 


NMR(CDCl3)5 

2.44 (s,3H) ,3.47 (s,3H) ,3.80 <s,3H), 

5.52 (s, 1H) ,6.36 (m,2H) , 6.85 (m^^A&'BB' ) , 

7.07(m,2H,AA'BB' ) , 7 . 11 <m, 2H, AA'Cfi* ) , 

7 . 22 (m, 2H, AA'Bfi' ) , 7 . 48 <m, 1H) , 7 . 79 (in, 1H) , 

8.04 (m,lH) ,8.28 <m, 1H) . 


58 




NMR(CDC13)5 

3.49 (s,3H) ,3.76 (s,3H) ,3.79 (s,3H) , 

5.78(s,lH) ,6.38(s, 1H) , 

e^Sdn^H^^'BB 1 ) ,6.83(m,2H,A&'BB' ) . 

7.10<m,2H,AA'Bfi' ) , 7 . 14 ( t , J=9 . 0Hz, 1H) , 

7 .22 (m, 2H, AA'£B * ) , 

8.06<ddd, J=9.0,6.0,2.5Hz,lH) , 

8 . 4 5 ( dd , J=6 . 0 , 2 . 5Hz , 1H) 


59 


^^^^^^ 


NMR(CDCl3)5 

1.29(t, J=7.0Hz,3H) 3.62<m,2H), 
3.78(s,3H) , 3.80 (s, 3H) , 5.61 <s, 1H) , 
6.37 (s,lH) ^.^Sdn^HfA^BB' ) , 
6.84(m,2H,AA , BB' ) , 7 . 10 (m, 2H, AA'fia' ) , 
7.21(m,2H,AA , lE l ) , 7 . 46 (d, J=8 . 5Hz, 1H) , 
7.64(dd,J=8.5,2.5Hz,lH) , 
8.13 (d, J=2.5Hz,lH) . 



Example 60 

f ♦l-fi-fl-f 1 .R-B 1<sfil>TnfithnyvDhPnv1 )pvra7Ql-3-vl 1-1 
mpt.hnxvmPthvl ] -2-r>h1 nrohpnzaml de 

1 ,R.R 1c;f4-.mfithnyvDhfinv1 ) nvragol - fl-v 1 1-1 



mfithnxv mPthvl 1 nrohfimzaml de 
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0.21 g (0.44 mmol) of the ( ♦ ) -5- [ 1- [ 1 , 5-bis- 
(4-methoxyphenyl )pyrazol-3-yl ] -1-methoxymethyl ] -2- 
chlorobenzoic acid prepared in Example 47 was 
dissolved in 3 ml of N ,N-dimethylf ormamide and the 
resulting solution was stirred at room temperature. 
To the obtained solution were added 73 mg (0.54 mmol) 
of N-hydroxy-benzotriazole and 83 ml (0.53 mmol) of 
1 -ethyl -3- (3-dimethylaminopropyl )carbodiimide and the 
obtained mixture was stirred at room temperature for 3 
hours. After blowing ammonia gas into the mixture at 
room temperature for 5 minutes, the mixture was 
stirred at room temperature for 1.5 hours. Then 30 ml 
of water was added to the mixture, followed by the 
extraction with ethyl acetate. The organic phase was 
washed with saturated aqueous solution of sodium 
hydrogencarbonate and dried over magnesium sulfate. 
After filtering, the filtrate was distilled under 
reduced pressure to remove the solvent. The obtained 
residue was subjected to column chromatography by 
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using- NAM200H silica grel (mfd. by Namu Kenkyusho; 
eluted with methanol/dichloromethane) . Thus. 0.11 g 
of ( ♦ ) «5- [ 1- [ 1 , 5-bis ( 4-methoxyphenyl )pyrazol-3-yl ] -1- 
methoxymethyl ] -2-chlorobenzamide was obtained as white 
amorphous powder. 
NMR(CDC1 3 )5: 

3.46(s. 3H), 3.78(s, 3H), 3.81(s. 3H). 5.43(s. 
1H). 6.19(bs. 1H), 6.28<s, 1H), 6.39(bs, 1H) > 
6.78(m, 2H, AA ' BB f ) , 6.84(m. 2H , AA'BB* ) , 7.08(0. 
2H, AA f BH* ) . 7.19(m, 2H, AA 'BB* ) , 7 . 42 ( d , 
J=8.5Hz, 1H), 7.57(dd, J=8.5. 2 . 5Hz . 1H), 8.14(d f 
J=2.5Hz. 1H) 

Specific rotation: [«) 24 D ♦ 46. 0 # (cl.01, CHC1 3 ) . 

Similarly , ( - ) -5- [ 1- [1 , 5-bis ( 4-methoxyphenyl ) - 
pyrazol-3-yl ] -1-methoxymethyl ] -2-chlorobenzamide was 
obtained from the (-) -5- [ 1- [ 1 t 5-bis ( 4-methoxyphenyl ) - 
pyrazol-3-yl ] -1-methoxymethyl J-2-chlorobenzoic acid 
prepared in Example 47. 

Specific rotation: [«] 24 D - 45.1° (cl.01, CHC1 3 ) 
m.p , : 76 - 80 e C . 

The compounds described in the following Tables 
11 to 13 were prepared in the similar manner as that 
of Example 60. 
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Table 11 



Ex . no . 


Chemical formula 


NMR data 


61 




NMR(CDC13)8 

3.46(s,3H) ,3.76{s,3H) ,3.80(s,3H) , 
5.49(s,lH) ,5.65 (bs,lH) ,6.20 (bs,lH) , 
6 .30 (s, 1H) ,6.78 (m, 2H,AA'BB' ) , 
6.83<m,2H,AA'BB' ) , 7 . 09 <m, 2H, AA'fifi' ) , 
7.20(m,2H,AA , fifi' ) ,7.46 ( t , J=8 . 5Hz , 1H) , 
7.70{d, J=8. 5Hz, 1H) ,7.78 (d, J=8 . 5Hz, 1H) , 
7.95(s,lH). 


62 




NMR(CDC13)5 

3.00(d. J=1.5Hz,3H) ,3.46 (s,3H) ,3.77 (s,3H) , 
3.80(s, 3H) ,5.48 (S,1H) ,6.20(bs,lH) , 
6.27 (s,lH) ,6.76 (m,2H,AA'BB' ) , 
6.83(m,2H,A&'BB' ) , 7 . 07 (m, 2H, AA'fifi' ) , 
7.19<m,2H,AA'fifi' ) ,7.42 (bt, J=8.0Hz,lH) , 
7.63(bd,J=8.0Hz,lH) , 7 . 72 <bd, J=8 . 0Hz, 1H) , 
7.84(bs,lH) 


63 




NMR(CDC13)8 

3.47(s,3H) ,3.76 (s, 3H5 ,3.80 (s,3H) , 
5.48(s,lH) ,5.71 (bs,lH) ,6.10 (bs,lH) , 
6.27 (s,lH) , 6.77 (m,2H,AA'BB' ) , 
6.84(m,2H,A&'BB' ) , 7 . 08 (m, 2H, AA 'fifi' ) , 
7.20 (m,2H,AA 'fifi' ) , 7 . 62 (m, 2H, AA* BB • ) , 
7.82 (m,2H,AA , Bfi i ) . 


64 




NMR(CDC13)5 

3.46(s,3H) ,3.78 (s,3H) ,3.81 (s,3H) , 
5.43(s,lH) ,6.19 (bs,lH) ,6.28(s, 1H) a 
6 . 39 (bs , 1H) , 6 . 78 (m, 2H, AA' BB* ) , 
6.84(ro,2H,A&'BB' ) , 7 . 09 (m, 2H, AA'fiB • ) , 
7.19<m,2H,AA'fifi' ) , 7 . 42 (d, J=8 . 5Hz , 1H> . 
7.57(dd,.J*8.5, 2.5Hz,lH) , 
7.91 (d, J=2.5Hz,lH) 


65 




NMR(CDC13)5 ! 
2.45 (s,3H) ,3.47 (s,3H) ,3.80 (s,3H) , 
5.50(s.lH),6 31(s,lH). 
6.84(m,2H,M , BB < ) , 7 . 06 (m, 2H, AA 1 BB 1 ) , 
7.10{m,2H,AA'fifi' ) ,7.20 (m, 2H, AA' fifi' ) , 
7 . 62 <m, 2H,hh % BB ■' ) , 7 . 82 (m, 2H, AA'fifi' ) 


66 




NMR(CDC13)6 

3.03 (s,3H) ,3.48 (s,3H) ,3.83 (s,3H) , 
5.51 <S,1H) ,5.55 (bs,lH) ,6.06(bs,lH) , 
6.43 (s,lH) , 6.89(m,2H,AA'BB' ) , 
7.17 (m, 2H, AA'fifi' ) , 7 . 35 (m, 2H, AA' BB 1 ) , 
7.60(m,2H,A&'BB' ) ,7.81 (m, 2H, AA'fiB ■ ) , 
7.83 (in, 2H, AA'fiB' ) . 



- 78 - 



WO 96/14302 



PCT/JP9S/02250 



Table 12 



Ex . no. 


Chemical formula 


NMR data 


67 




NMR(CDC13)5 

3.42 (s,3H) ,3.80 (s,3H) ,5.42 <S,1H> , 
5.91(bs,lH) , 6.33(s,lH) , 6.34(bs,lH) , 
6.84(ro,2H,&k'BB' ) , 7 . 10 (in, 2H , AA' BB ' ) , 
7.17 (m,2H,AA'E£' ) , 7 . 21 <m, 2H, AA'fiE 1 ) , 
7.41(bd, J=8.0Hz,lH) , 7 . 57 <bd, J=8 . 0Hz, 1H) , 
7.80<bs,lH) 


68 




NMR(CDCl3)8 

2.45 (s,3H) ,3.47<s, 3H) , 3 . 81 (s , 3H) , 
5.49(s,lH) 5.62<bs,lH) ,6.19<bs,lH) ,6.32 
(s, 1H) , 6 . 85 (m, 2H, AA ' BB ' ) , 7 . 07 (m, 2H, 
h£k* BB' ) ,7.11 (m, 2H, AA 'fifi,' ) ,7.20(m,2H, 
AA'fiB.* ) # 7 . 47 (m, 1H) , 7 .70 (xn, 1H) , 
7.78 (m, 1H) ,7.96 (m, 1H) . 


69 




NMR(CDCl3)8 

3.47{s,3H) ,3.77(s,3H) ,3.80(s,3H) , 
5.43(s,lH) ,6.27 (s,lH) ,6.32 <bs,lH) , 
6.45(bs,lH) ,6.78<m,2H,A&'BB' ) , 
6.85 (in, 2H,A& f BB' ) , 7 . 09 <m, 2H, AA ) , 
7.20<xn,2H,AA , fifi t ) , 7 . 49 (d,J=8 . 0Hz , 1H) , 
7.61<s,lH) ,7.80(d, J=8.0Hz,lH) 


70 




NMR(CDC13)8 

3.44{s,3H) , 3.77(s,3H) , 3.80(s,3H) , 
3.97(s,3H), 5.43(s,lH), 5.77(bs,lH), | 
6.30{s, 1H) , 6.77 (m,2H,AA , BB l ) , 
6.83(m,2H,^a > BB l ) , 

7 02 (d J=8 5Hz.lH>. 7 08(m 2H AA'BBM 
7.20(In,2H,AA•BB• ) , 

7.69(dd,J=8.5,2.5Hz,lH> , 7.72(bs,lH) , 
8.35{d, J=2.5Hz,lH) 


71 


ipY^^^*^ CONH * 


NMR(CDC13)8 

3.50(s,3H) ,3.77<s,3H> ,3.80(s,3H) , 5.77 (s, 
1H) , 5.86(bs,lH) , 6.29 (bs,lH) , 6.33 (s,lH) , 
6 . 77 (m, 2H,£&' BB ' ) , 6 . 83 (m, 2H,&&' BB ' ) 
7 . 09 (in. 2H, AA' BB ' ) , 7 . 13 (t , J=9 . 0Hz, 1H) , 
7.19(m,2H,AA , £&' ) ,7.84 (ddd, J«9 . 0 , 6 . 0, 
2 . 5Hz , 1H) , 8 . 13 (dd , J= 6 . 0 , 2 . 5Hz , 1H ) 


72 




NMR(CDCl3)S 

3.50<s,3H) ,3.77 (s,3H) ,3.80 (s,3H) , 
5.77 (s,lH) ,5.86(bs,lH) , 6 . 29 (bs , 1H) , 6.33 
(s , 1H) , 6 . 77 <m, 2H , M' BB ■ ) , 6 . 83 (m, 2H, 
&A ' BB • ) , 7 . 09 (m, 2H, AA' fig. • ) ,7.13 (t, J=9.0Hz, 
1H) ,7.19(m,2H,AA•fi£ , ) , 
7.84(ddd, J=9.0,6.0,2.5Hz,lH) , 
8.13 (dd, J«6.0, 2.5Hz, 1H) 
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Table 13 



Ex.no. 


Chemical formula 


NMR data 


73 




NMR(CDCl3)6 

3.44(s,3H),3.77(s,3H) ,3.80(s,3H) . 
3.97<s,3H) ,5.43<s,lH) ,5.77(bs,lH) , 
6 ,30{s, 1H) , 6 .77 (m, 2H,AA , BB' > , 
6.83<m,2H,A&'BB' ) , 7 . 02 <d, J=8 . 5Hz , 1H) , 
7.08{m,2H,AA'fi£' ) , 7 . 20 (ro, 2H, AA'fiB ' ) f 
7.69<dd,J=8.5,2.5Hz,lH) ,7.72(bs,lH) , 
8.35<d,J=2.5Hz,lH) 


74 




NMR(CDC13)6 
1.09<t, J=9.0Hz,3H) , 

1.90<qt,J=9.0,9.0Hz,2H) ,3.43 (s,3H), 

3.77(s,3H) ,3.80(s,3H) , 

4.10 (t,J=9.0Hz,2H) ,5.43 (s,lH) , 

5.91<bs,lH),6.30(s,lH), 

6.76(m.2H,AA'BB' ) , 6 . B2 <m, 2H, BB • ) , 

6.99 <d,J=8. 5Hz, 1H) , 

7.08<m,2H,AA'£fi') , 7 . 19 (m, 2H, AA'ffi' ) . 
7.65 (dd,J=8. 5, 2.5Hz, 1H) , 
8.35 (d, J=2.5Hz,lH) 


75 




NMR(CDC13)6 

1.28(t, J=7.0Hz,3H) ,3.61(m,2H) , 
3.78<s,3H) ,3.80 (s,3H) ,5.54 <s,lH) , 
6.04(bs,lH) , 6.30 (s, 1H) ,6.35 (bs,lH) , 
6 . 77 (m, 2H, BB ' ) , 6 . 84 (m, 2H, 1 BB ' ) , 
7.09<m,2H,AA'£fc' ) , 7 . 19 (ro, 2H, AA 'SB' ) , 
7.40(d, j=8.5Hz,lH), 
7.58{dd,J=8.5,2.5Hz,lH) , 
7.91(d, J=2.5Hz,lH) . 



( ± ) -3- f 1 - ( 4-Fluorophenvl ) - 1-methoxvmethvl 1-1. 5-h i «- 
(4-methoxyphenvl)pvrazole 
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0.80 g (1.98 mmol) of the U)-(a)-(4-fluoro- 
phenyl ) -1 , 5-bis (4-methoxyphenyl ) -3-pyrazolemethanol 
was dissolved in 3 ml of N.N-dimethylformamide and the 
resulting solution was stirred at room temperature. 
After adding: 0.14 g (3.5 mmol) of 60% sodium hydride 
and 0.8 ml (12.9 mmol) of methyl iodide thereto, the 
resulting: mixture was stirred at 40 # C for 1 hour. 20 
ml of water was added to the reaction mixture, 
followed by the extraction with ethyl acetate. The 
organic phase was washed with saturated aqueous 
solution of sodium chloride and dried over magnesium 
sulfate. After filtering, the filtrate was distilled 
under reduced pressure to remove the solvent. The 
residue was purified by silica gel column 
chromatography (eluted with hexane/ethyl acetate) to 
thereby give the title compound as colorless oily 
substance. 
NMR(CDCl 3 )fi: 

3.44(s, 3H) f 3.77(s, 3H) , 3.80(s. 3H). 5.42(s, 
1H). 6.29(s, 1H), 6.78(m. 2H , AA'BB' K 6.84(m. 
2H, AA'BB'), 7.03-7.08<m, 2H) , 7.09(m, 2H , 
AA'BH'). 7.20(m. 2H f AA'BB.' ) , 7.48-7.52(m f 2H) 
The compounds described in the following Tables 

14 to 17 were prepared in the similar manner as that 

of Example 76 . 
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Table 14 



1 Ex . no . 


] Chemical formula 


i NMR data ! 


1 77 




NMR(CDC13)5 

z 3.44(s,3H),3.77(s,3H),3.80(s,3H), | 
5.42 (s,lH) ,6.29 <S,1H) ,6.78 <m. 2H,A&- BB ' ) , 1 
6.84(m,2H,A&'BB' ) , 7 . 03-7 . 08 <ra, 2H) , 
7.09<ro,2H,AA'fifi' ) ,7.20(m,2H,AA'fifi' ) . 
7.48-7.52<m,2H) I 


J 78 




NMR(CDC13)5 1 
J . 43 (s, JH) , J . 81 (s , 3H) , 5 . 44 (s , 1H) , 1 

6 . 36 (s , 1H) , 6 . 85 (m, 2H, BB ' ) # 

7 . 09 (m, 2H, A&/BB' ) , 7 . 18 <m, 2H, AA'BB' ) * 
7.22(m,2H,AA'BB'),7.30<m,lH), 7.39<m,2H), 
7.53<m,2H). 


79 




NMR(CDC13)6 I 

3 . 47 ( s , 3H) , 3 . 77 (s, 3H) , 3 . 81 (s , 3H) , 

5.43 <S,1H) ,6.29{s,lH) , 6 . 78 (m, 2H, BB ' ) , 

6.85<m,2H,A&'BB' ) ,6.97<m,lH) , 

7.10<m,2H,AA'fifi'), 7 . 21 <m, 2H, AA'fifi' ) . 

7.25-7.34(m,3H) 


1 80 




NMR(CDC13)5 1 
3 . 04 (s , 3H) , 3 . 43 <s, 3H> , 3 . 81 <s , 3H) , \ 

3 . «z \ s , ±ti } , C> . 44 ( S , 1H ) , I 
6.87<m,2H,AA'BB») , 7 . 04-7 . 10 (m, 2H) , | 
7. 17 (m,2H, AA'fifi') , 7 . 36 <m, 2H, Afc'BB ' ) , 
7 . 46-7 . 52 (m, 2H) , 7 . 82 (m, 2H, AA 'fiB ' ) J 


81 




NMR(CDC13)6 

3.44<s,3H) , 3.79 <s,3H) ,3.80 <s,3H), 1 

3.«ois,im) , 5 . 36 (da, J=3 . 0 , 1 . 5Hz, 1H) , 

6.40 (d, J=3.0Hz,lH) ,6.59 (s, 1H) , 

6 . 80 (in, 2H, £A • B B • ) , 6 . 84 (m, 2H, BB ■ ) , 

7. 14 (m,2H, AA'fifi' ) . 7 . 21 (m, 2H, AA'fifi' ) , 

7.45<dd,J*1.5,0.5Hz,lH) 1 


82 

1 1 1 




NMR(CDC13)6 

3 .43 (s, 3H) , 3 . 77 (s. 3H) 3 79(s 1h\ 1 
5.40(s,lH) ,6.31 (s,lH) ,6.77 (m.2H,A&'BB' ) , 
6.83<m,2H,A& 9 BB' ) , 6 . 91 (d, J=8 . 5Hz, 2H) , 1 
7. 09<m,2H, AA'fifi' ) , 7 . 20 (m, 2H, AA ' fiB'), 
7.46(d, J=8.5Hz,2H) | 


83 

Ik 




«iR(CDCl3)8 

3 . 48 (s , 3H ) , 3 . 78 ( s , 3H) , 3 . 81 (s , 3H) , 
5.50(s,lH) ,6.27 (s,lH) ,6.78 <m,2H,£&'BB' ) , 
5.85<m,2H,AA'BB' ) , 7 . 09 (m, 2H, AA 'fifi* ) , J 
7.21 <m,2H, AA'fifi' ) , 7 . 62 (d, J=8 . 0Hz , 2H) , 1 
7.66(d, J=8.0Hz,2H) j 
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Table 15 



Ex . no . 


Chemical formula 


NMR data 


84 




NMR(CDC13)5 

3.36(s,3H> ,3.72 (s,3H) ,3.74 <s,3H) , 
5.94(s,lH) ,6.51 <s,lH) , 6.74 <m,2H,£^BB' ) , 
6.75(m,2H,A&'-BB' ) , 7 . 04 (m, 2H, AA'fifi' ) , 
7.08(m,2H, AA'fifi 1 ) , 


85 




NMR(CDC13)5 

3.48 (s,3H) ,3.77 <s,3H) ,3.80 (s,3H) , 

5.49 (s,lH) ,6.28 (S,1H) , 6 • 78 (m, 2H, BB * ) , 
6.85(m, 2H,£A , BB' ) , 7 . 10 (m, 2H, AA ) , 
7.21(m,2H,AA , afi , ) , ? .48 (t,*J=7 . 5Hz, 1H) , 
7.55 (d, J=7.5Hz,lH) , 7 . 70 (d, J=7 . 5Hz , 1H) , 
7.82(s,lH) 


86 




NMR(CDC13)6 

2.45<s,3H) ,3.46(s,3H) ,3.81(s,3H) , 

5.43 (S,1H) ,6.33(s, 1H) ,6.85 (m, 2H, BB ' ) , 

6.98 (bt, J=9.0Hz,lH) 7 . 08 (in, 2H,&&'BB' ) , 

7.11(m,2H,AA'Bfi' ) , 7 . 21 (m, 2H, AA 'fifi' ) , 

7.27-7.35(m,3H> 


87 




NMR(CDCl3)5 

2.45 (s,3H) ,3.46 (s,3H) ,3.81 (s,3H) , 
3.83 (s,3H) 5.42 (s, 1H) ,6.35 (S,1H) , 
6.82-6. 87 (m, 3H) , 7 . 07 (m, 2H, &&*BB' ) , 
7.09-7.13 (m, 4H) ,7.21 (m,2H,AA , £fi' ) , 
7.29(t,J=8.0Hz,lH) 


88 




NMR(CDC13)S 

3.05(s,3H) ,3.47(s,3H) ,3.83 (s,6H) , 
5.44 (s, 1H) , 6.47(s, 1H) , 6 . 84-6 . 90 (m, 3H) , 
7.12 (bd,0r=8.0Hz,2H) ,7.19 (m, 2H, AA' Bg' ) , 
7.31(t,H=8.0Hz,lH) ,7.36(m, 2H,£&•BB• ) , 
7.82(m,2H,AA , £B l ) 


89 




NMR(CDC13)6 

3.04(s,3H) ,3.47(s,3H) ,3.83 (s,3H) , 
5.45(s,lH) ,6.45(s,lH) , 6.88 (m, 2H,&&' BB 1 ) , 
7.00(bt, J=9.0Hz,lH) ^.lSda^H.AA'fifi' ) , 
7.24-7.34(m,3H) , 7 . 37 (m, 2H, BB ' ) , i 
7.82(m,2H,AA , Ba i ) 


90 




NMR(CDC13)5 

3.56 (s,3H) ,3.78<s,3H) . 3.81(s,3H) , 
5.79 (s,lH) , 6.41(s,lH) ,6.79 <m, 2H, BB 1 ) , 
6.85(m,2H,AA , BB # ) , 7 . 12 (m, 2H, AA * ) , 
7.23 (m,2H,AA'lB' > ,7.37 (d, J=3 . 0Hz , 1H) , 
7.80(d, J=3.0Hz, 1H) 
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Table 16 



J Ex . no . 


1 Chemical formula 


NMR data 


1 91 


Hex ^ 


NMR(CDCl3)8 

2.45<s,3H),3.46(s,3H) ,3.81<s,3H) , 

5.45 <s,lH) , 6.34<s,lH) , 6 . 85 (ro, 2H, BB ' ) , 

7.07(m,2H,AA«BB' ) ,7.10 (m, 2H, AA ) , 

7 . 20 <m, 2H, AA 'fifi' ) , 7 . 3 0 (m, 2H) , 1 . 38 <m, 2H) , 

7.54<m,2H). 


1 92 




NMR(CDC13)8 

3.45<s,3H) ,3.77 <s,3H) ,3.82 (s,3H> . 
5.41 (s,lH) , 6.28<s,lH) , 6 . 78 (m, 2H, BB ■ ) , 
6.84 <m,2H,A&'BB' ) ,7.09 <m,2H,AA'Bfi' ) , 
7.20<m,2H,AA'JBB») ,7.34 <m,2H), 7.47 (m,2H) \ 


1 




NMR(CDCl3)8 

3.42 (s,3H) ,3.46 (s,3H) ,3.77 (s,3H) , 
3.80(s,3H) ,4.47 (s,2H) ,5.46 (s,lH) , 
6.29(s,lH) 6.77<m,2H,A&\BB' ) , 
6.84(m,2H,£&'BB° ) , 7 . 09 (m, 2H, AA 'fifi' ) , 
7.20{m,2H,AA'fifi' ) , 7 .28 <d, J=7 . 5Hz, 1H) , ' 
7.36(t,J=7.5Hz,lH) ,7.47(d,J=7.5Hz,lH) , 
7.50{bs,lH) 


94 




NMR(CDC13)8 

1.26 (t, J=8.0Hz, 3H) ,3.55-3.67(ro,2H) , 
3.78 (s,3H) ,3.80 (s,3H) ,5.53(s,lH) , 
6.31 (s,lH) ,6.78 (m,2H,£A'BB' ) , 
6.84<ra,2H,AA'BB' ) ,7.04 (t, J=*9.0Hz,2H) 
7.09<ro,2H,AA'Ba' ) . 7 . 20 (m, 2H, AA'fifi' ) , 
7.50(dd, J-9.0, 5.5Hz, 2H) 


95 




NMR(CDC13)8 

3.25<s,3H) ,3.77 <s,3H) ,3.80 <s,3H) , 

5.44 (s,lH) ,6.30<s,lH) , 6 . 77 (m, 2H, AA 1 BB 1 ) , . 

6.84<m,2H,A&'BB« ) , 7 . 09 (m, 2H, AA'fifi' ) , 

7.20(m,2H,AA'fifc' ) , 7 . 25-7 . 34 (m, 2H) , 

7 . 37 (d, J=8 . 0Hz , 1H) , 7 . 54 (d, J=8 . 0Hz , 1H) 


1 96 
1 1 




NMR(CDC13)8 

3.47<s, 3H) ,3.76(s,3H) ,3.80(s,3H) , 
5.47 is, 1H) ,6.25 (s,lH) ,6.77 (m,2H,A&'BB' ) , 
6.84<m,2H,&A'BB' ) , 7 . 08 (m, 2H, AA ) , 
7.19(m,2H,AA'fiB' ) ,7.65<s,4H) 


97 

1 1 




NMR(CDC13)8 

3.46 (s,3H) ,3.77 (s,3H) ,3.81(s,3H), 
3.97 (s,3H) ,5.45<s,lH) , 6.29<s,lH) . 
6.77{m,2H,A&'BB' ) , 6 . 83 (m, 2H, BB • ) , 
7.08<m,2H,AA'£fi' ) ,7.20(m,2H,AA'fiB' ) , 
7.38 (t, J=8.0Hz. 1H) , 7 . 53-7 . 57 <m, 2H) , 
7.74 (s, 1H) , 8 .08 <s, 1H) 
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Table 17 



Ex.no. 


Chemical formula 


NMR data 


98 




NMR(CDCl3)6 

3.43 (s,3H) 3.77 (s,3H) ,3.79(s,3H) , 
4.06(s,2H) ,5.14(bs,lH> ,5.43 <S,1H) , 
6.32 (s,lH) ,6.77 (m, 2H, £&*BB * ) , 
6.82(m,2H,&k'BB' ) , 7 . 08 (m, 2H, AA 'fifi' ) , 
7.19(m,2H,AA'fifi' ) . 7 . 28 <d, J=8 . 0Hz , 1H) . 
7.35 (t, J=8.0Hz,lH) ,7.46 (d, J=8.0Hz,lH) , 
7.53(s f 1H) 


99 




NMR(CDCl3)6 

3.47 (s,3H) ,3.77 (s,3H) ,3.80 (s,3H) , 

5.43 (s,lH) ,6.26(s,lH),6.79(m,2H,AA'BB') , 

6.85(ro,2H,A&'BB- ) , 1 . 10 (m, 2H, AA'flfi' ) , 

7.20(ro,2H,AA'gfi' ) , 7 . 48 (d, J=8 . 5Hz, 1H) , 

7.68(dd,J=8.5,2.5Hz,lH) , 

7.84(d, J=2.0Hz,lH) 


\ 100 




NMR(CDCl3)5 

2.88(t, J=6.5Hz,2H) , 3 . 45 ( s . 3H) , 3 . 78 (s , 3H) , 
3.81(s,3H) ,3.87 (q, J=6 . 5Hz , 2H) ,5.42(s, 1H) , 
6.32(s,lH) ,6.78(m,2H,A&'BB a ) , 
6 . 84 (m, 2H, AA' BB ' ) ,7.10(m,2H,AA'BB' ) , 
7.20(m,2H,AA , ffi i ) , 7 . 24 (d, J=8 . 0Hz, 2H) , 
7.49 Cd, J=8.0Hz,2H) 


101 


MeO^ 


NMR(CDC13)6 

3.47 (s,3H) ,3.79 (s,3H) ,3 .81 (s,3H) , ! 
5.70<s.lH) ,6.49 (S,1H) ,6.80 (m,2H,A&»BB' ) , 
6.85 fn, 2H,AA'BB' ) . 
6.98(dd,«J=5.0,3.5Hz,lH) , 
7.09(dt,J=3.5,1.0Hz,lH) ,7.13 
(m^^AA'BB' ) ,7.22 (m. 2H. AA 1 BB 1 ) , 
7 . 3 1 ( dd , J=5 . 0 , 1 . 0Hz , 1H ) 


102 




NMR(CDC13)5 

2.99<s,3H) ,3.46(s, 3H) ,3.78 (s,3H) , 
3. 81 (s,3H) ,1.94-2.12 (m,4H) ,3.80- 
3.92(m,4H) ,5.45 (s,lH> ,6.29 (s,lH) , 
6.78<m,2H,&&*BB* ) ,6.85 (m. 2H. AA ' BB ' ) , 
7.09<m,2H,AA , £& , ) , 7 . 21 (m, 2H, AA ' £B ' ) , 
7.33<bd,J=7.5Hz,lH) ,7.38(t, J=7.5Hz,lH) , , 
7.45(bd,J=7.5Hz,lH) ,7.59(bs,lH) 



Example 103 

1 - f 4-F1 iiorophenvl ) -5- ( 4-mfithvl sill f onvl phpnvl ) pvra?n1 - 

3-yl 4-f luorophenyl ketone dimethyl acetnl 
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1 - (4-F1 imronhenvl ) -S-U-m P thvi c ,n -pi „ v 1 nhpnvi i py ,. n7 n 1 _ 
3-vl 4-f Inornnhpnvl kptons riimo^hyi aP pt H i 




1.5 g of a mixture of l-(4-fluorophenyl)-5- 
(4-methylsulfinylphenyl)pyrazol-3-yl 4-f luorophenyl 
ketone and l-(4-f luorophenyl)-5-(4-methylsulfonyl- 
phenyl)pyrazol-3-yl 4-f luorophenyl ketone was 
suspended in 70 ml of methanol. Then 11.8 g (111 
mmol) of trlmethyl orthoformate and 800 mg (4 mmol) of 
p-toluenesulfonic acid monohydrate were added to the 
suspension and the resulting mixture was heated under 
reflux for 12 hours. After cooling, the reaction 
mixture was neutralized with a saturated aqueous 
solution of sodium hydrogencarbonate . Then, water was 
added to the neutralized reaction mixture, followed by 
the extraction with ethyl acetate. The organic phase 
was washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate. 
After filtering, the filtrate was distilled under 
reduced pressure to remove the solvent. The residue 
was subjected to column chromatography with the use of 



- 86 - 



WO 96/14302 



PCT/JP9S/02250 



60 g of silica gel. Thus, 700 mg of l-(4-fluoro- 
phenyl ) -5- ( 4-methylsulf onylphenyl )pyrazol-3-yl 
4-f luorophenyl ketone dimethyl acetal was obtained 
from the fraction eluted with ethyl acetate/n-hexane 
(2 : 3). while 500 mg of 1- (4-f luorophenyl ) -5- 
(4-methylsulf lnylphenyl )pyrazol-3-yl 4-f luorophenyl 
ketone dimethyl acetal was obtained from a fraction 
eluted with ethyl acetate/n-hexane (9 : 1) each in the 
form of pale yellow crystals. 

1 - ( 4-Fluorophenyl ) -5- ( 4-methylsulf onylphenyl ) pyrazol - 

3-yl 4-f luorophenyl ketone dimethyl acetal 

NMR ( DMSO- dg ) & : 

3.14(s, 6H), 3.22(s. 3H) , 6.84(s, 1H) . 7.17(t, 
J=9.0Hz, 2H)» 7.21-7.30(m. 4H) , 7.47(m, 2H , 
AA' BB f ) , 7.55(m, .2H) • 7.86(m. 2H, AA'BR') 

1- (4-Fluorophenyl ) -5- (4-methylsulf lnylphenyl ) pyrazol - 

3-yl 4-f luorophenyl ketone dimethyl acetal 

NMR(DMSO-d 6 )6: 

2.73(s. 3H). 3.14(s, 6H) . 6.77(s, 1H) , 7.18(t, 
J=8*9Hz. 2H), 7.20-7.27(m, 4H) , 7.40(m. 2H, 
AA'BB'). 7.55(m, 2H) . 7.63(in 9 2H. AA'BB') 
The compounds described in the following Tables 

18 to 22 were prepared in the similar manner as that 
of Example 103. 
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Table 18 



Ex.no. 


Chemical formula 


i NMR data 


104 




NMR(CDC13)5 

3.28(s,6H) ,3.78(s, 3H) , 3 . 80 (s, 3H) , 
6.35 (s,lH) ,7.21<t, J=7.9Hz,lH) , 
6 . 78 (m, 2H, BB* ) , € . 81 <m, 2H,i&' BB ' ) , 
7.09(m,2H,AA'BB» ) ,7.19(m, 2H,AA'fifi' ) , 
7.41(d, J=7.9Hz,lH) ,7.59(d,J=7.9Hz,lH) , 
7.86(8, 1H) 


105 


MeOOMe 


NMR(CDC13)5 

3.28(s f 6H) ,3.77<s,3H) ,3.79(s,3H) , 
6.35 (s,lH) ,6.77(m, 2H,£&'BB I ) , 
6 . 81 (m, 2H,£&* BB ' ) , 6 . 97 (bt , J=9 . 0Hz, 1H) , 
7.09(m,2H,AA'fi£' ) ,7.18 (in, 2H, AA*££' ) , 
7.30 (dt, J=9.0, 6.0Hz, 1H) , 

7.41(bd, J=9.0Hz, 1H) ,7.45(bd, J=9.0Hz,lH) 


106 




NMR(CDCl3)6 

3.28<s, 6H) ,3.77 (s,3H) ,3.79 (s,3H) , ' 
6.33(8, 1H) ,6.77(m,2H,££'BB' ) , 
6.81(m,2H,A&'BB' ) , 7 . 02 ( t , J=9 . 0Hz, 2H) , 
7.09 (m, 2H,AA'fi£' ) , 7 . 18 (m, 2H, AA'fifi' ) , 
7.65(dd, J=9.0, 5.5Hz,2H> 


107 




NMR(CDC13)8 

2.47 <s,3H) ,3.27(s, 6H) , 3.77(s,3H) , 
3.79(s,3H) ,6.33(s,lH) ,6.76 (m, 2H, £&' BB * ) , 
6.80(m,2H,A&'BB' ) ,7.07 (d, J=9 . 0Hz , 2H) , 
7.18(m,2H,AA'fi£' ) , 7 . 21 (m, 2H, AA 'fifi' ) , 
7.69(d, J=9.0Hz,2H) 


108 


^^JJ^J MtO OUf 


NMR(CDC13)8 

3.27(s,6H) ,3.77 (s,3H) ,3.79(s,3H) , 
3.80(s,3H) ,6.32 (s,lH) , 6 .76 (m, 2H,£&' BB • ) , 
6.80(m,2H,£&'BB' ) , 6 . 87 (d, J=8 . 0Hz, 2H) , 
7.08(m.2H, AA'gB' ) ,7.19 (m, 2H. AA ' BB ' ) , 
7.59(d,J=B.0Hz,2H) 


109 




MMT9 / PTV 1 itfi 

3.38<s,6H) ,3.77 (s,3H> ,3.79 (s,3H) . 
6.36(s,lH) ,6.77(m,2H,^ , BB' ) , 
6.81 (m,2H,£A'BB' ) , 7.08<m,2H,AA'gfi' > . 
7.17 <m,2H,AA'l£' ) ,7.60(d, J=8.0Hz,2H) , 
7.80(d, J=8.0Hz,2H) 


110 


Jl MeO OMe 


NMR(CDCl3)8 

3.28 (s,6H) ,3.80 (s,3H) ,6.39 (s,lH) , 
6.81<m,2H,£A'BB' ) , 7 . 08 (ro, 2H, BB ■ ) , 
7.16(m,2H,AA'££' ) , 7 . 21 (in, 2H, AA ) , 
7.29 (m, 1H) ,7.35(m,2H) ,7.68 (m,2H) . 
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Table 19 







1 111 


rxx ^ 

1 O^J MeO OMe 


NMR(CDCl3)5 

3.28fs.6H) 3 78fs 1H) fi m\ 

j . o |9| un / ,, J . / o\ a f Jn/ , Q * 4u IS i in / , 

6.80 <m, 2H, AA'BB' ) ,7.14-7.17 <m,2H) , 
7.18 (m, 2H,AA'1&' ) , 7 . 22-7 . 31 <m, 4H) , 
7.36(m,2H),7.69(m,2H) . 


1 1 1 o 




NMR<CDCl3>8 

3.38<s,6H) ,3.77(s, 3H) ,3.7? <s,3H) , 
6.36 (S,1H) ,6.77(111,211,^^8' ) , 
6.81<m,2H,AA'BB' ) , 7 . 09 (m, 2H, AA'fifi' ) , 
7.17(m,2H,AA'fiB') ,7.46<t, J=8.0Hz,lH) , 
7.54<d,J«8.0Hz,lH) , 7 . 84 <d, J=8 . OHZ, 1H) 
8.00(s,lH) 


| 113 


M#0^^^^^ 

JS^J M«OOM» 


NMR(CDC13)8 

2 . 45 (s , 3H) , 3 . 28 (s , 6H) , 3 . 80 (s , 3H) , 
6.39 (s,lH) , 6.81 (ro,2H, AA'BB' ) , 
6.97(dt,J=2.5,9.0Hz,lH) , 
7 . 07 (m, 2H, AA' BB ' ) , 7 . 10 (m, 2H, AA'JQB* ) , 
7.18<m,2H,AA , fiB , ) * 
7.31{dd,J=8.0,5.5Hz,lH> , 

7.40(dt, J=8.0,2.5Hz,lH) , 1 
7.44 (dt, J=9.0, 2.5Hz, 1H) 


1 114 




NMR(CDC13)6 

3.78(s,3H) ,3.79 (s,3H) ,4.07 (m,2H) , 
4.25<m,2H),6.36<s,lH) ,6.78(m,2H,A&'BB') ( 

6 . 81 <zn, 2H, AA ' BB ■ ) , 1 . 05 (t , J=9 . 0Hz, 2H) , 
7.09(m,2H,AA'Bfi' ) , 7 . 19 <m, 2H, AA'fifi' ) , 

7 . 68 (dd, J*9 .0,5. 5Hz , 2H) 


115 




NMR(CDC13)6 

3.27(s,6H) ,3.78{s,3H) ,3.80 (s,3H) , 
6.34(s,lH),6.77(m,2H,AA'BB' ) , 
6 . 81 (ro, 2H, AA'BB • ) 7 . 08 ( (m, 2H, AA'££' ) , 
7.18 (m, 2H,AA'£B ' ) , 7 . 32 <m, 2H) , 7 . 62 (m, 2H) 


116 




NMR(CDC13)6 

3.77(s,3H) ,3.79 (s,3H) ,4.05(ro,2H) , 
4.25 (m,2H) ,6.36 (s,lH) , 6 . 78 <m, 2H, AA* BB • ) , 
6.80 (m,2H, AA'BB' ) , 1 . 09 (ro, 2H, AA* BB ' ) , 
7.18<m,2H,AA , BB' ) , 7 . 34 (d, J=8 . 8Hz , 2H) , 
7.65(d, J=8.8Hz,2H) 


1 117 
i 1 1 




NMR(DMSO-d6)6 

3.13 (s,6H) ,3.71 (s,3H) ,3.73 (s, 3H) , 

6.50 (s, 1H) ,6.73 (s,2H) , 6 . 85 (m, 2H, AA* BB* ) , 

6 . 91 (m, 2H, AA* BB • ) , 7 . 10 (m, 4H) , 8 . 47 (s , 1H) 
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Table 20 



1 EX . no . 


Chemical formula 


NMR data 


118 




NMR(CDCl3)5 

3.29(s,6H),3.78(s,6H),6.55(s,lH),6.79(m, 
2H.&&'BB' ) ,6.79(in,2H,A&'BB' > , 7 . 12 (in, 2H, 
AA'fifi') ,7.15 (m,2H, AA'fifi' ) f 7 . 06-7 . 18 (m, 2H) 
7.67-7.72<m,lH) j 


119 




NMR(CDC13)5 

1.41(s, 6H) .2.55<s,3H) ,3.28(s,6H) ,3.77<s. 
3H) ,3.79 (s,3H) ,4.17 <s,2H> ,6.33 <S,1H) ,6.76 
(m, 2H, &&'BB ' ) ,6.81 (d, 2H, J=6 . 8Hz ) , 7 . 08 (m, 
2H,£A , BB') ,7.19 (d,2H,J=6.8Hz) ,7.21 (m,2H, 
AA'fifi') , 7. 59 (m,2H. AA'fifi' ) ,8.06(s,lH) 


120 




NMR(CDCl3)6 

1.44 (s,6H) ,3.27<s,6H) ,3.78 (s,3H) ,3.80 (s, 
3H) ,4.15(s,2H) ,6.36(s,lH) ,6.78<d,2H, 
J-8.4HZ) ,6.81<m,2H,A&'BB' ) ,7.09(ro,2H, 
A&'BB') ,7. 17<m,2H, AA'fifi') ,7.41<m,2H, 
AA'fifi') ,7.65 <dd,lH,J=8. 4, 2.0Hz) , 
8.05<d,lH,J»2.0Hz) 


121 


MeOyrv 


NMR(CDC13)5 

3.11{s,6H),3.72(s,3H) ,3.74(s,3H) ,6.53(s. 
1H) ,6.86 <m,2H,AA'BB' ) ,6.90 (m, 2H, &£' BB ' ) , 
6.91(d, J=8.5Hz,lH) ,7.09 (m,2H, AA'fifi' ) , 
7.12<m,2H,AA'fifi') ,7.22 (dd,J=8. 5,2. 5Hz,lH) 
7.40<d, J=2.5Hz,lH) 


1 122 


J[ X MeO OmI 


NMR(CDC13)6 

3.34(s,3H),3.78(s,3H) ,3.80(s,3H) ,6.40(s, 
1H) ,6.78 (m, 2H, A&' BB ' ) , 6 . 82 (m, 2H,fc&' BB ' ) , 
6.99(dd,J«5.0,3.5Hz,lH) , 7 . 11 <m, 2H. AA'fifi' ) 
7.15 (dd, J=3. 5, 1.5Hz, 1H) ,7.21(m,2H, 
AA'fifi' ) , 7.28 (dd, J=5. 0,1. 0Hz,lH) 


1 123 




NMR(DMSO-d6)6 

3.15 (s,6H) ,3 .71(s. 3H) ,3.73 (s,3H) ,5.46 (s, 
2H) ,6.52(s,lH) ,6.86(m,2H,AA'BB' ) ,6.90(m, 
2H,£&'BB' ) ,6.98 (dd,J=8. 5,2. 5Hz,lH) , J 
7.09 (m,2H, AA'fifi' ) , 7 . 11 (m, 2H, AA'fifi' ) , 
7.16 (S,1H) ,7.16(d, J»8.5Hz,lH) , 
7.30(t, J=8.5Hz,lH) 


124 




NMR(DMSO-d6)6 

3.13(s,6H) ,3.71 (s,3H> ,3.73 <s,3H) , 
5.46(s,2H) ,6.52 (s,lH) ,6.86 (m,2H,AA'BB' ) , 
6.90(m,2H,^a'BB« ) , 6 . 98 (dd. J=8 . 5 , 2 . 5Hz, 1H) 
7. 09 (in,2H, AA'fifi' ) , 7 . 11 (m, 2H, AA'fiB' ) , 
7.16 (s.lH) ,7.16(d,J=8.5Hz,lH) , 
7 .30 (t, J=8.5Hz,lH) 
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Table 21 



Ex.no. 


Chemical formula 


NMR data 


125 




NMR(CDCl3)8 

2.78(s, 3H) , 3 .30<s, 6H) ,3.78 (s, 3H) , 
3.80<s,3H) ,6.37(s,lH) ,6.77 (m, 2H, BB ' ) , 
6.81(m,2H f A&'BB 1 ) , 7.08 (ro, 2H, AA • fifi.' ) , | 
7.19(m,2H,AA , fifi' ) . 7 . 43 (d, 1H, J=8 . 4Hz ) , 
7.56<dd,lH,J=8.4,2.4Hz) ,7.56<s,lH) , 
8 -19(d, 1H, J=2.4Hz) 


126 




NMR<CDC13)6 

3.24 (s,6H) ,3.78(s,3H) ,3.79 (s,3H) , 
6.35 (s,lH) ,6.77 (m,2K,£&'BB' ) , 
6 . 80 (m, 2H, BB* ) , 7 . 00 (d, 1H, J=15 .2Hz) , 
7.07 (m, 2H,AA , BB I ) ,7.13 (m, 2H, AA*£fi' ) , 
7.40 (d, 1H, J=J=8.4Hz) , 7 . 54-7 . 66 (m, 4H) , 
7.89(d,lH, J=2.4Hz) ,7.95-7. 99 <m, 2H) 
8.09 (d,lH,J«l 5.2Hz) 


127 




NMR(DMSO-d6) 8 

3.17 (s,6H) ,3.71 (s,3H) ,3.72<s,3H) , 
6.60(s,lH) ,6.86(m,2H,Aa , BB < ) , 
6.89(m,2H,A^' BB' ) , 7 . 09 <m, 2H, AA'Efi' ) , 
7.12 (m, 2H, AA'fifi.' ) , 
7.47 (dd,lH,J=8. 4,2. 4Hz) , 

7.54 (d,lH, J=8.4Hz) ,8.14(s,lH) 8.36 (s,lH) 


128 




NMR(DMSO-d6)5 

3.15(s,6H) ,3.71(s,3H) ,3.73(s,3H) , 
6.60(s,lH) ,.6.86(m,2H,A&'BB' ) , 
6.90<m,2H,A& a BB a ) ,7.07<m,2H,AA'BBL' ) , 
7.11(m,2H,AA , Bfi* ) ,7.69<d, J=8.0Hz,2H) , 
7.82(d, J=8.0Hz,2H) 


129 


OJ M«0 OM* 


NMR(CDCl3)0 

3 . 01 ( s , 3H) , 3 . 26 ( s , 6H ) , 3 . 79 ( s . 3H ) , 
6.39<bs,lH) ,6.42 (s,lH), 
6.81(m,2H,A&'BB' > ,7.16(m,2H,&^'BB' ) , 
7.18(m,2H,AA , fi£' ) , 7 . 23-7 . 27 (m, 5H) 
7.66<m,2H,AA , B£' ) 


130 




NMR(DMSO-d6)6 

3.22<s,3H),3.97(m,2H) ,4.12 (m,2H) , 
6.81(s,lH) ,7.17 (t, J=8.8Hz,2H) ,7.22- 
7.31 (m,4H) ,7.47(m,2H,A&'BB a ) , 7.57<m,2H) , 
7.86 (m,2H,AA a fiEL' > 


131 




NMR(DMSO-d6)8 

2.73 (s,3H) ,3.97 (ro,2H) ,4.12<m,2H) , 
6.74 (S,1H) ,7.17 (m,2H) , 7 . 21-7 . 29 (m, 4H) , 
7.40(m,2H,A&'BB' ) ,7.57(m,2H) , 
7.63 <m,2H,AA'fifi a ) 
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Table 22 



Ex.no. 


Chemical formula 


NMR data 


132 




NMR(CDC13)8 

2.73<s,3H) ,3.28 <s,6H) ,3.78 <s,3H) , 
3.79<s,3H) ,6.38 (s,lH) ,6.77 <m,2H,&&'BB» ) , 
6.81(m,2H,£A'BB' ) * 7 . 09 (m, 2H, AA'flfi' ) , 
7.17<m,2H,AA*Bfi« ) , 7 . 63 (d, J=9 . 0Hz, 2H) , 
7.85<d,J=9.0Hz,2H) 


133 




NMR(CDC13)6 

3.96(s,3H) ,3.28<s,6H) ,3.77 (s,3H) , 
3.79 (s,3H) ,6.39 <S,1H) ,6.78 <m,2H,A&'BB' ) , 
6.81(m,2H,AA t BB < ) , 7 . 08 (m, 2H , AA ) , 
7.16<m,2H,AA'fiB' ) , 7 . 90 <m, 4H) 


134 




NMR(DMSO-d6)5 

3.16 (S,6H) ,3.72 (s,3H) ,3 .73(s,3H) , 

6.65(s,lH) ,6.86<m,2H,A&'BB a ) , 

6.90(m,2H,^'BB* ) , 7 . 08 <m, 2H, AA ) , 

7.12(m,2H,AA , fifi' ) , 

7.61(dd,J=8.0, 1.5Hz, 1H) , 

7.78 (d, J=l . 5Hz, 1H) , 7 .96 (d, J=8 . 0Hz, 1H) 
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Sample 135 

1 , 5-Bis (4-methoxvphenvl )pvrazol-3-vl-3- f 2- (4 , 4-dimethvl-4 , 5- 
dihvdrooxazol-2-vl) 1 -4-chlorophenvl ketone 
(1) Synthesis of 1 , 5-bis ( 4 -methoxypheny 1 ) -3- 
pyrazolecarboxylic acid 




COOH 



370 g (1.05 mol) of ethyl 1 , 5-bis (4 -methoxypheny 1) -3- 
pyrazolecarboxylate was dispersed in 4 liters of ethanol. 
Thereto was added 500 ml of 5N NaOH solution and the mixture was 
stirred at room temperature for 1 hour. 4 liters of water and 
3 liters of saturated aqueous solution of sodium chloride were 
added thereto and the mixture was extracted with 4 liters of ethyl 
acetate. It was washed with 3 liters of saturated aqueous 
solution of sodium chloride and dried with anhydrous magnesium 
sulfate. Distillation of the solvent under a reduced pressure 
produced crystals, which were washed twice with IPE and then 
dried with blown air for 13 hours within a drying chamber at room 
temperature. 292.4 g (0.90 mol) of 1 , 5-bis (4 -methoxypheny 1) -3- 
pyrazolecarboxylic acid, white crystals, was obtained. 
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^-NMRtCDCljjS: 

3.76(s,3H), 3.78(s,3H), 6 . 78 (m, 2H, BB' ) , 
6.83{m,2H,M'BB'), 6.93(s,lH), 7 . 10 (m, 2H, AA'fig ' ) f 
7.22 (m # 2H f AA'£B' ) 

(2) Synthesis of W-methoxy-tf-methyl-l , 5 -bis (4- 
methoxyphenyl ) -3-pyrazolecarboxamide 




To 290 g (0.89 mol) of 1 , 5-bis (4-methoxyphenyl) -3- 
pyrazolecarboxylic acid obtained in the step (1) was added 3 00 
ml of thionyl chloride. The mixture was heated under reflux for 
1.5 hours. The excess of thionyl chloride was distilled out 
under a reduced pressure. The product mixture was boiled 
azeotropically with toluene three times to remove the thionyl 
chloride completely. The obtained brown oil was dissolved in 
1 . 5 liters of tetrahydrofuran and cooled with ice bath. Thereto 
was added 130g (1.34 mol) of N, O-dimethylhydroxylamine 
hydrochloric acid salt and followed by dropwise addition of 372 



- 94 - 



WO 96/14302 



PCT/JP95/022S0 



ml (2.67 mol) of triethylamine . The mixture was stirred for 2 
hours, cooled with ice bath. Thereto was added ethyl acetate. 
It was washed in the order with IN aqueous solution of 
hydrochloric acid, saturated aqueous solution of sodium 
bicarbonate and saturated aqueous solution of sodium chloride. 
It was dried with anhydrous magnesium sulfate. The solvent was 
distilled out under reduced pressure to obtain the residue, to 
which was added 500 ml of diethyl ether . The mixture was allowed 
to stand over night to obtain 218.5 g of crude crystals of 
JV-methoxy-AT-methyl-1 , 5 -bis (4-methoxyphenyl) -3- 
pyrazolecarboxamide . It was used for the subsequent step, no 
further purification effected. 
1 H-NMR(CDC1 3 )5: 

3.82<s,3H), 3.84(s,3H), 3.97(s,3H), 6 . 85 (m, 2H, AA' BB' ) , 
6.89<m,2H,A&'BB' ) , 7.12 (s,lH) , 7 . 18 (m, 2H, AA'fiB ' ) , 
7.28(m,2H,AA'fiE' ) . 7 . 56 <d, 1H, J=8 . 5Hz) , 
8.50(dd,lH, J=8.5,2.0Hz) , 8 . 90 (d, 1H, J=2 . 0Hz) 

(3) Synthesis of 1 , 5-bis (4-methoxyphenyl) pyrazol-3-yl-3 - 
[2- (4, 4-dimethyl-4, 5-dihydrooxazol-2-yl) ] -4-chlorophenyl 
ketone 
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218.5 g (0.59 mol) of J^methoxy-JST-methyl--l , 5-bis(4- 
methoxyphenyl ) -3-pyrazolecarboxamide and 206 g (0.71 mol) of 
2- (5-bromo-2-chlorophenyl) -4, 4 -dimethyl -4 , 5-dihydrooxazole 
were dissolved in 2.2 liters of anhydrous tetrahydrofuran. To 
the solution was added dropwise 444 ml (0.71 mol) of n-butyl 
lithium in 1.6N solution of n-hexane at temperature of minus 70 
°C or below over the period of 1 hour. 

It was stirred at minus 70 °C for 2 hours, to which was added 
2 liters of water. It was extracted with 4 liters of ethyl 
acetate. The extracts were washed with 3 liters of saturated 
aqueous solution of sodium chloride and dried with anhydrous 
magnesium sulfate. The solvent was distilled out under reduced 
pressure to obtain the residue, to which was added diethyl ether. 
It was allowed to stand at 4° C over one night for crystallization . 
The crystals were filtered and washed with a cooled diethyl ether , 
then dried under a reduced pressure to obtain 120 g of light 
pink-gray powder. The residue was collected by distilling out 
the solvent under reduced pressure. It was treated with column 
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chromatography using 4 kg of silicagel to obitain 158 g (52%) 
1, 5-bis (4-methoxyphenyl)pyrazol-3-yl-3- [2- (4 , 4-dimethyl-4, 5- 
dihydrooxazol-2-yl) ] -4-chlorophenyl ketone . 
X H-NMR ( CDC1 3 ) 8 : 

1.50(s,6H), 3.82<s,3H), 3.83(s,3H), 4.25{s,2H), 
6.86<m,2H,A&'BB' ) , 6.88 (m, 2H, &&'BB ' ) , 7.12(s,lH), 
7.18<m,2H,AA'fiB'> , 7 . 31 (in, 2H, AA'fiB' ) , 7 . 57 (d, 1H, J=8 . 4Hz) , 
8.49(dd,lH,J=8.4,2.2Hz) , 8 . 89 (d, 1H, J=2 .2Hz) 
m.p.: 161-163°C 

Example 13 6 

Methvl 5-f 1, 5-bis(4-methoxvphenvl)pvra zol-3-Vlcarbonvl1 -2- 




To 145.2 g (0.31 mol) of 5- [1 , 5-bis (4- 
methoxyphenyl)pyrazol-3-ylcarbonyl] -2-chlorobenzoic acid as 
obtained in Example 2 and 3 00 ml of solution of 85 g (0.6 mol) 
of methyl iodide in N, N-dimethylf ormamide was added, cooled with 
ice bath, 0.62 mol of sodium hydride which had been washed with 
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n-hexane. The mixture was stirred at room temperature for 1 hour 
and then poured into iced water. The precipitates were 
collected by filtration and washed with water, then dissolved 
in dichloromethane and ethyl acetate . The organic phase was 
washed with water and dried with anhydrous magnesium sulfate. 
The solvent was distilled out under reduced pressure to obtain 
142 g (0.30 mol, 97%) of yellow clay-colored solid, methyl 
5- [1, 5-bis (4-methoxyphenyl)pyrazol-3-ylcarbonyl] -2- 
chlorobenzoate . 

^-NMR { CDC1 3 ) 6 : 

3.82(s / 3H) / 3.84(s,3H), 3.97<s,3H), 6 . 85 <m, 2H, &&' BB' ) , 
6.89(m,2H,££'BB') , 7.12(s,lH), 7 . 18 <m, 2H, AA 'fifi' ) , 
7.28<m,2H,AA'BB') , 7 . 56 (d, 1H, J=8 . 5Hz) , 
8 . 50 (dd, 1H, J=8 .5,2. 0Hz ) , 8 . 90 (d, 1H, J=2 . 0Hz ) 

Example 137 

WCthvl 5- f 1- f 1 . 5-bis (4-methQXVDh e n v l) P vrazol>3-.vl 1 ^ 
flimethoxymethvll -2-chlorobenzoate 
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MeO 




CI 



COOMe 



MeO 



To 1 liter of solution in methanol of 143 g (0.3 mol) of 
methyl 5- [ 1 , 5-bis (4-methoxyphenyl) pyrazol-3-ylcarbonyl] -2- 
chlorobenzoate obtained in Example 136, were added 955 g (9 mol) 
of trimethyl orthof ormate and 11.4 g (0.06 mol) of p- 
toluenesulfonic acid monohydrate. The mixture was heated under 
reflux over night. In order to complete the reaction, 
additional 200 ml of trimethyl orthof ormate, 200 ml of methanol 
and 5.7 g of p-toluenesulf onic acid monohydrate were added 
thereto and the mixture was heated under reflux for 6 hours . Then 
500 ml of trimethyl orthof ormate, 500 ml of methanol and 5.7 g 
of p-toluenesulf onic acid monohydrate were added thereto and the 
mixture was heated under reflux over night. Part of the raw 
materials still remained. Having stopped heating with reflux, 
having cooled it, saturated aqueous solution of sodium 
bicarbonate and saturated aqueous solution of sodium chloride 
were added thereto. It was extracted twice with ethyl acetate. 
The extract was washed three times with saturated aqueous 
solution of sodium chloride and dried with anhydrous magnesium 
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sulfate. The solvent was distilled out under reduced pressure 
to obtain the residue, which was then treated with column 
chromatography using 4 kg of silicagel to obtain 74. 3g of methyl 
5- [1- [1,5-bis (4-methoxyphenyl)pyrazol-3-yl) -1,1- 
dimethoxymethyl] -2-chlorobenzoate as light yellow oil. 
^-NMRfCDC^jS: 

3.28(s,6H) , 3.78 (s,3H) , 3.79(s,3H) , 3.93 (s,3H) , 6.37 (lH,s) , 
6.77-6. 82 (m,4H) , 7 . 08-7 . 18 (m, 4H) , 7 . 43 <d, 1H, J=8 . 4Hz) , 
7.71(dd,lH,J=8.4,2.4Hz) , 8 . 15 (d, 1H, J=2 . 4Hz) 

Example 13 8 

5-ri-fl.5-Bisf4 -methoxvphenvl ) pvraz ol -3-vll-l.^ 
dimethoxvmethvll -2-chlorobenzoic acid 




To 400 ml of solution in ethanol of 74.3 g (147 mmol) of 
methyl 5- [1- [1, 5-bis (4-methoxyphenyl)pyrazol-3-yl] -1 , 1- 
dimethoxymethyl] -2-chlorobenzoate obtained in Example 137 was 
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added 120 ml of 5N aqueous solution of sodium hydroxide. The 
mixture was heated at 50 °C, being stirred for 1 hour. The 
reaction mixture was cooled with ice bath and rendered acidic 
at about pH 3 with IN aqueous solution of hydrochloric acid and 
immediately extracted twice with ethyl acetate. It was washed 
twice with saturated aqueous solution of sodium chloride and 
dried with anhydrous magnesium sulfate. The solvent was 
distilled out under reduced pressure to obtain 72.47 g (97%) of 
5 - [1- [1, 5-bis <4-methoxyphenyl)pyrazol-3-yl] -1 , 1- 
dimethoxymethyl] -2-chlorobenzoic acid, as light yellow oil. 

"H-NMRtCDCljjS: 

3.27(s,6H), 3.75(s,3H), 3.77(s,3H), 6.51(s,lH), 
6.76(m,2H,&A'BB') , 6 . 79 (m, 2H, hh'BB ' ) , 7 . 09 (m, 2H, AA'fiB' ) , 
7.21 (m,2H, AA'fiB' > , 7.40 (d, 1H, J=8 . 5Hz) , 
1 . 61 (dd, 1H, J=8 .5,2. 0Hz) , 8 . 3 8 (d, 1H, J=2 . 0Hz ) 

Example 13 9 

5-fl- n. 5 -Bis (4-methoxvphenvl)pvrazol-3-vl1-3. t l- 
dimethoxvmethvn -2>chlorobenzamide 
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To 350 ml of solution in N,N-dimethylf orrnamide of 72.47 
g (147 mmol) of 5- [1- [1, 5-bis (4-methoxyphenyl)pyrazol-3-yl] - 
1* 1-dimethoxymethylJ -2-chlorobenzoic acid was added 40 g (294 
mmol) of 1-hydroxybenzotriazol ( HOB t ) . To the obtained 
dispersion was added, cooled with ice bath, 45.6 g (294 mmol) 
of water-soluble carbodiimide (WSCD) . The mixture was stirred 
at room temperature over night to obtain transparent solution. 
Ammonia gas was blown thereinto at room temperature to obtain 
crystals. It was stirred at room temperature for 1.5 hours and 
then saturated aqueous solution of sodium bicarbonate and water 
were added thereto. It was extracted twice with ethyl acetate, 
washed three times with water, once with saturated aqueous 
solution of sodium chloride and dried with anhydrous magnesium 
sulfate. The solvent was distilled out under reduced pressure 
to obtain the residue, which was treated with column 
chromatography using 2 kg of silicagel NAM200H. Having been 
purified eluting with methanol -dichlorome thane : 0.5-2% 
solution, 64 g of 5- t 1- [ 1 , 5-bis (4-methoxyphenyl ) pyrazol-3- 
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yl] -1, 1-dimethoxymethyll -2-chlorobenzamide, white solid, was 
obtained . 

Example 140 

Methvl (±)-5-ri-fl.5 -bis ( 4 -methoxvohenvl ) pvrazol-3-vl 1-1- 
hvdroxvmethvll -2-chlorobenzoate 




2.0 g (4.3 mmol) of ( ± ) -5- [1 , 5-bis (4- 

methoxyphenyl ) pyrazol- 3 -yl ] hydroxymethyl -2 -chlorobenzoic 
acid, obtainable by the process shown in Example 39, was 
dissolved solvent mixture of methanol and dichloromethane. 
Thereto was added at room temperature 10 ml of 10% solution in 
dichloromethane of trimethylsilyldiazomethane . The mixture 
was stirred at the same temperature as before for 2 hours. The 
solvent was distilled out to obtain the residue, which was then 
purified by silicagel column chromatography eluting with ethyl 
acetate-n-hexane at 30%-40% to obtain 1.13 g of methyl (±)- 
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5 - [ 1 - [ 1 , 5 -bis ( 4-methoxyphenyl ) pyrazol -3 -^yl ] - 1- 
• hydroxymethyl] -2-chlorobenzoate as colorless oil. 
^-NMR ( CDC1 3 ) 8 : 

3.68(s,3H) , 3.73 (s,3H) , 3.85 (s,3H) , 5.88 <S.1H) , 6.08<s,lH) , 
6.70(m,2H, a&'BB'), 6.78(m,2H,AA'BB'), 7 . 00 (m, 2H, AA'BJJ' ) , 
7.12(m,2H,AA'fifi') , 7.18<s,lH), 7 . 38 (d, 1H, J=8 . 5Hz) , 
7.52 (dd,lH, J=8. 5, 2.0Hz) , 7 . 94 <d, 1H, J=2 . 0Hz) 

Example 141 

MCthYl 5- f 1 . 5-blS ( 4 -methoxvohenvl ) pvrazol - 3 -vlcarbonvl 1 -2- 
chlorobenzoate 



1.13 g (2.4 xnmol) of methyl ( ± ) -5- [1- [1 , 5-bis (4- 
me thoxypheny 1 ) pyrazol - 3 -y 1 ] - 1 -hydroxymethyl ] - 2 - 
chlorobenzoate obtained in Example 140 was dissolved in 60 ml 
of 1, 2-dichloroethane. Thereto was added 5 g of manganese 
dioxide. The mixture was heated under reflux for 3 hours. It 
was cooled and the insoluble was filtered out . The solvent was 
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distilled out under reduced pressure from the liquid to obtain 
1.06 g of methyl 5- [1, 5-bis (4-methoxyphenyl)pyrazol-3- 
ylcarbonyl] -2-chlorobenzoate as colorless solid. 

Sample 142 

Me thvl 5 - T 2 - T 1 , 5 -bi s ( 4 -me thoxvohenvl ) pvrazol- 3 - vl 1-1,3- 
di Q yQlan-2-vn -2-chloroben2oate 




To 20 ml of solution in toluene of 0.42 g (0.8 znmol) of 
methyl 5- {1- [1, 5-bis (4-methoxyphenyl)pyrazol-3-yl] -1, 1- 
dimethoxymethyl ] -2-chlorobenzoate obtained in Example 137 were 
added 20 mg of p-toluenesulf onic acid monohydrate and 100 mg of 
ethylene glycol . The mixture was heated under reflux for 2 hours 
with azeotropic removal of water. It was cooled and saturated 
aqueous solution of sodium bicarbonate was added thereto. The 
mixture was extracted with ethyl acetate. The extract was 
washed with saturated aqueous solution of sodium chloride and 
dried with anhydrous magnesium sulfate. The solvent was 
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distilled out under reduced pressure to obtain the residue, which 
was purified with silicagel column chromatography eluting with 
ethyl acetate-n-hexane at 20-30% to obtain 0.28 g of methyl 
5- [2- [1. 5-bis (4-methoxyphenyl)pyrazol-3-ylJ -1, 3-dioxolan-2- 
yl] -2-chlorobenzoate, as colorless solid. 
1 H-NMR(CDC1 3 )5: 

3.78<s,3H), 3.79(s,3H), 3.92(s,3H), 4.05 (m, 2H) , 4.26(m,2H), 
6.38<s,lH), 6.80<m,4H), 7 . 08 (m, 2H) , 7 . 17 (m, 2H) , 
7.45<d,lH,J=8.5Hz) , 7 . 76 (dd, 1H, J=8 . 5, 2 . 0Hz) , 
8.17(d,lH,J=2.0Hz) . 

Example 143 

5-r2-fl.5-Bis (4-methQXVDhenvl lnvrazoI-3-vl 1 -l.l-dioxnlan-9- 
Yll -2-chlorobenzoic acid 




To dispersion of 0.28 g of methyl 5- [2- [1, 5-bis (4- 
methoxyphenyl ) pyrazol-3-yl ] -1 , 3 -dioxolan-2 -yl ] -2- 
chlorobenzoate obtained in Example 142 in 50ml of solvent mixture 



- 106 - 



WO 96/14302 



PCT/JP9S/02250 



of methanol and water (2 : 1) , was added 1 ml of 5N aqueous solution 
of sodium hydroxide. The mixture was heated and stirred for 1 . 5 
hours at 40 °C. The suspension turned to solution. It was 
neutralized with IN hydrochloric acid, mixed with saturated 
aqueous solution of sodium chloride and extracted with ethyl 
acetate. The organic phase was washed with saturated aqueous 
solution of sodium chloride and dried with anhydrous magnesium 
sulfate. The solvent was distilled out under reduced pressure 
to obtain 0.28 g of 5- [2- [1, 5-bis (4-methoxyphenyl)pyrazol-3- 
yl] -1, 3-dioxolan-2-yl] -2-chlorobenzoic acid as colorless 
solid. 

1 H-NMR (CDCl 3 +DMSO-d 6 ) d: 

3.70(3,610 , 3.90{m,2H) , 4.10 <m,2H) ,6.33 (s,lH) , 6.71(m,4H) , 
7.01<m,2H), 7.09<m # 2H), 7 . 18-7 . 25 <m, 1H) , 7.48(m,lH), 
8.01 (m, 1H) . 

The compounds shown in Table 23 were obtained in the same 
manner as that of Example 143 . 
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Table 23 



Ex.no. 


Chemical formula 


NMR data 


144 




NMR(CDC1,)6 

1.85(m,2H) ,3.77 <s,3H) ,3.79 <s,3H) , 
4.06<m,2H) ,4.25 <m, 2H) ,6.40 <S,1H) , 
6 . 76 (m, 2H) , 6 . 79 <m, 2H) , 7 . 07 <m, 2H) , 
7 . 17 (m, 2H) , 7 . 80 <m, 2H) , 8 . 11 <m. 2H) 


145 


M# ° % cx 


NMR(CDC1,)8 

1.66-1. 90 <m,2H) ,3.73<s,6H>, 
3.99 <m,2H) , 4 . 16 (m, 2H) , 6 . 36 (s , 1H) , 
6.74<m,4H) ,7.04{m, 2H) , 1 . 13 <m, 2H) , 
7 . 35 (m, 1H) , 7 . 61 (m, 1H) , 8 . 13 (m, 1H) 



Example 146 

5-f2-n. 5-Big(4-ingth<?yYPhenvl)pvrazoi>3-vii> i ,3-di Q ^i^ T1 ,^. 

vll-2-chlorQbenzamidA 




To 20 ml of N,N-dimethylformamide solution of 0-26 g of 
5- [2- [1, 5-bis (4-methoxyphenyl)pyrazol-3-yl] -1, 3 -dioxolan-2- 
yl]-2-chlorobenzoic acid obtained in Example 143, was added at 
room temperature 0 .26 g of 1-hydroxybenzotriazol (HOBt) . To the 
obtained reaction mixture was added, at same teit^erature, 0.26 
g of water-soluble carbodiimide (WSCD) . The mixture was stirred 
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at room temperature over 2 hours. Ammonia gas was blown 
thereinto at room temperature for 30 minutes. It was stirred 
at room temperature over night. Saturated aqueous solution of 
sodium bicarbonate was added. It was extracted with ethyl 
acetate and washed twice with saturated aqueous solution of 
sodium chloride and dried with anhydrous magnesium sul fate . The 
solvent was distilled out under reduced pressure to obtain the 
residue, which was purified with column chromatography using 
silicagel to obtain 0.12 g of 5- [2- [1, 5-bis (4- 
methoxyphenyl ) pyrazol-3 -yl J - 1 , 3-dioxolan-2-yl J -2- 
chlorobenzamide, as colorless foamed product. 
1 H-NMR(CDC1 3 )5: 

3.78(s,3H), 3.79(s,3H), 4.05<m,2H), 4.25(m,2H), 
5.82(bs,lH), 6.34<bs,lH>, 6.42(8,111), 6.78 (m,2H, A&'BB* ) , 
6.80<m,2H,A&'BB' ) , 7 . 09 (m, 2H, AA*£B * ) , 7 . 16 <m, 2H, AA'fiB' ) , 
7.42 <d, J=8.5Hz,lH) , 7 . 73 (dd, J=8 . 5, 2 . 5Hz, 1H) , 
8.06 (d,J=2 .5Hz,lH) . 

The compounds shown in Table 24 were obtained in the same 
manner as that of Example 146. 
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Table 24 



Ex.no. 


Chemical formula 


NMR data 


147 




NMR(CDC1 3 )8 

3.77<s,3H) ,3.78<s,3H) ,4.05<m,2H) , 
4 . 27 <m, 2H) . 5 . 71 <bs , 1H) , 6 . 15 (bs , 1H) , 
6.38<s,lH) / 6 . 78 (m, 2H,AA'BB 1 ) , 
6.80(m,2H,AA'BB' ) ,7.08(m,2H,AA'fiB' ) , 
7.17<m,2H,AA'fiB' ) , 7 . 78 (m, 2H,A&' BB' ) ,. 
7.81(m,2H,AA , BB , ) 






NMR(CDC1 3 )5 

1 . 86 <ra, 2H) , 3 . 77 (s , 3H) , 3 . 79 <s, 3H) , 
4 . 07 <m, 2H) , 4 . 26 <m, 2H) , 5 . 62 <bs, 1H) , 
6.11 (bs,lH) , 6.40(s, 1H) , | 
6.77<ra,2H,A&'BB' ) , 6 . 80 (m, 2H, BB' ) , 
7 . 07 <m, 2H, AA 'fifi ' > , 7 . 16 <m, 2H, AA 'fifi ' ) 
7.79(m,2H,M , BB' ) , 1 . 82 <m, 2H,AA'BB 1 ) 


149 




NMR(CDC1 3 )6 

1.77-1.93 (m,2H) ,3.77 <s,3H) , 
3.79<s,3H) ,4.06 <m,2H) ,4.25 <m, 2H) , 
5.92<bs,lH) , 6.35 <bs, 1H) ,6.43<s, 1H) , 
e^Sdn^H^'BB' ) ,6.81<m, 2H,Aft'BB' ) , 
7 . 09 (m, 2H, AA ' ) , 7 . 17 (m, 2H, AA 'fifi • ) , 
7.42 (dJ=8. 5Hz, 1H) , 
7.72(dd,J=8.5,2.5Hz,lH) , 
8.03 (d, J=2.5Hz,lH) 



Example 150 

2-Chloro-5-ri-<4-fluor OP he nvll-5-f4- 

methYlsylfg nY l P hg PYl ) PVrazol -3-vlca r bonvl 1 benzoi c*. m«i H 



Me(0) 2 S 




COOH 
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4.6 g (9.85 xnmol) of 2-chloro-5- [1- (4-f luorophenyl) -5- 
(4-methylthiophenyl)pyrazol-3-ylcarbonyl]benzoic acid was 
dissolved in 250 ml of methanol and 50 ml of tetrahydrofuran. 
Thereto was added dropwise at room temperature 100 ml of aqueous 
solution of 18.2 g (29.6 mmol) of OXONE (2KHS0 5 .KHSO 4 .¥L 2 SO 4 ) . The 
obtained whitened reaction mixture was stirred for 26 hours at 
room temperature. Water was added thereto. It was extracted 
with ethyl acetate, washed twice with water and once with 
saturated aqueous solution of sodium chloride and dried with 
anhydrous magnesium sulfate. The solvent was distilled out to 
obtain 4.6 g of 2-chloro-5- [1- (4-f luorophenyl) -5- (4- 
methylsulfonylphenyl)pyrazol-3-ylcarbonyl] benzoic acid as 
colorless solid. 

1 H-NMR(DMSO-d 6 )6: 

3.25(s,3H), 7.35(t, J=8.6Hz,2H) , 7.47(s,lH), 7.49- 
7.53(m,2H), 7 . 57 (m, 2H, A&'BB' ) , 7 . 76 (d,J=8 . 2Hz , 1H) , 
7.93 (m, 2H, AA'EB • ) ,8.43 (dd, J=8 .2 , 2 . 0Hz, 1H) , 
8.62 (d, J=2.0Hz,lH) 

Example 151 

( ± ) -a- i 5-Dimethoxvmethvlthiophen-2 -vl ) -1 , 5-bis (4- 
methoxvphenvl) -3-pvrazolemethanol 
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1.5 g (9.48 mmol) of 2-dimethoxymethylthiophene and 1.6 
ml of N,N,N* ,N' -tetraethylenediamine were dissolved in 50 ml of 
anhydrous tetrahydrofuran. It was stirred under nitrogen gas 
at minus 78 °C, Thereto was added 6.5 ml (10.4 mmol) of 1.6 M 
solution of n-butyl lithium in n-hexane. The reaction mixture 
was stirred for 2 hours. Thereto was added dropwise solution 
in 20 ml of anhydrous tetrahydrofuran of 2.7 g (8.76 mmol) of 
1 , 5 -bis ( 4-methoxyphenyl ) -3-pyrazolecarbaldehyde . The 
reaction mixture was stirred at room temperature over night, to 
which was added water . It was extracted with ethyl acetate . The 
organic phase was washed with saturated aqueous solution of 
sodium chloride and dried with magnesium sulfate. Filtered 
solvent was distilled out to obtain the residue, which was 
purified with silicagel colomn chromatography eluting with 
n-hexane-ethyl acetate to obtain 2.17 g of light yellow, 
amorphous powder , ( ± ) -a- ( 5 -Dimethoxymethyl thiophen-2 -yl ) - 
1# 5-bis (4-methoxyphenyl) -3-pyrazolemethanol . 
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1 H-NMR(CDC1 3 >8: 

3 .08 (d,J=4.5Hz,lH) ,3.36(s,3H) , 3.37(s,3H) ,3.79 (s,3H) , 

3.81 (s,3H) ,5.59 (s,lH) , 6 . 14 (d, J=4 . 5Hz , 1H) , 6.40<s,lH) , 

6.79(m,2H,AA , BB l ) , 6 .84 (m ff 2H, AA'BB' ) , 

6 . 94 <bd, J=4 . 0Hz , 1H) , 7 . 01 <bd, J=4 . 0Hz , 1H) , 

7.11 (m, 2H, AA '£B * ) , 7 . 21 (m, 2H, AA'fig ' ) 

E2sampls 152 

1. 5-Bis f4-methoxvDhenvl)pvra2Ql-3-vl 5- 
dime thoxvme thvl thioohen- 2 - vl ketone 




1.9 g (4 .1 mmol) of ( ± ) -a- ( 5-dimethoxymethylthiophen- 

2-yl) -1, 5 -bis (4-methoxyphenyl) -3-pyrazolemethanol was 
dissolved in 200 ml of dichloromethane . The solution was 
stirred at room temperature . Thereto was added 20 g of manganese 
dioxide and the mixture was stirred at room temperature for 30 
minutes. It was filtered through celite and the solvent was 
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distilled out to obtain 1.90 g of light yellow crystals, 
1, 5-bis (4-methoxyphenyl)pyrazol-3-yl 5- 
dimethoxymethylthiophen-2-yl ketone. 
> H-NMR(CDC1,)'6: 

3.38(s,6H) ,3.82(s,3H) ,3.85(s,3H) ,5.67(bs,lH) , 
6.85(m,2H,A&'BB' ) ,6.90 (m,2H,AA'BB') ,7.10 (s,lH) , 
7.13 (dd,J=4.0,0.5Hz,lH) , 7 . 17 (ro, 2H, AA 'Eg ' ) , 
7.30(m,2H,AA'BB') ,8.43 (d, J=4 . 0Hz, 1H) 

Example 153 

5- f 1 . 5-Bis (4-meth0XVPhenvl)pvra2o1 -Vvlcarhnny] i -a- 
thiophenecarbaldehvd*. 




1.9 g (4.1 mmol) of 1, 5-bis (4-methoxyphenyl)pyrazol-3- 
yl 5-dimethoxymethylthiophen-2-yl ketone was dispersed in 
solvent mixture of 90 ml of acetone and 10 ml of water. Thereto 
was added 0 . 76 g (4.1 mmol ) of p-toluenesulf onic acid monohydrate . 
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The mixture was stirred at room temperature for 2 hours . Thereto 
was added saturated aqueous solution of sodium bicarbonate to 
neutralize it • It was extracted with ethyl acetate . The 
organic phase was washed with saturated solution of sodium 
chloride and dried with magnesium sulfate. The solvent was 
distilled out to obtain 1.59 g of 5- [1, 5-bis (4- 
methoxyphenyl)pyrazol-3-ylcarbonyl] -2-thiophenecarbaldehyde . 
^-NMRtCDCljjS: 

3.82(s,3H) ,3.85<s,3H) , 6 . 86 (m, 2H,a&'BB ' ) , 
6.92(m,2H,A&'BB' ) ,7.13 (s, 1H) ,7.17 (m,2H,AA'EB' >, 
7.30(m,2H,AA'BB* ) ,7.79 (d, J=4.0Hz, 1H) ,8.48 (d, J=4 . 0Hz, 1H) 

Example 154 

5- ri . 5 -Bis (4-methoxvphenvl)pvrazol-3-vlcarbonvl1 -2- 
thi<?phenecarfrpxylic agjct 



MeO 



0.5 g (1.2mmol) of 5- [1, 5-bis (4-methoxyphenyl)pyrazol- 
3-ylcarbonyl] -2-thiophenecarbaldehyde was dissolved in 20 ml of 
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acetonitrile and 10 ml of dichlorome thane. Thereto was added, 
cooled with ice bath bath, 62 mg of sodium dihydrogenphosphate, 
0.5 ml of water and 0.15 ml of 30% aqueous hydrogen peroxide. 
Thereto was added solution in 9 ml of water of 0.13 g (1.4 mmol) 
of sodium chlorite. It was stirred at room temperature for 18 
hours . Thereto was added 32 g of sodium sulfite and then diluted 
hydrochloric acid to render acidic the solution. The 
precipitates were collected and washed with water, then 
dissolved in ethyl acetate. The ethyl acetate solution was 
washed with saturated solution of sodium chloride and dried with 
magnesium sulfate. The solvent was distilled out to obtain 0 . 35 

g of 5-[l / 5-bis(4-methoxyphenyl)pyrazol-3-ylcarbonyl]-2- 
thiophenecarboxylic acid. 

1 H-NMR(CDC1 3 )5: 

3.82(s,3H) ,3.85<s,3H) ,6.86 (m, 2H,&&'BB' ) , 

6.92(m,2H,&&'BB' ) ,7.12(s,lH) , 7 . 18 (m, 2H, AA'fifi 1 ) , 

7 . 31 (m, 2K, AA'£B' ) , 7 . 87 (d, J=4 . 0Hz , 1H) , 8 . 43 (d, J=4 . 0Hz , 1H) 

E^wiplg 155 

Methv l <±-) -5 - fl - n, 5-bis ( 4 ^methoxvphenvl ) p y razol - 3 ■ vll -1- 
methoxvmethvl 1 -2-thiophenecarboxvlate 
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COOMe 



0.5 g (1.15 mmol) of 5- [1, 5-bis (4- 
methoxyphenyl ) pyrazol-3-ylcarbonyl] -2- thiophenecarboxylic 
acid was dispersed in 10 ml of methanol and 2 ml of water . Thereto 
was added 160 mg (4.2mmol) of sodium borohydride. Itwas stirred 
at room temperature for 3 hours. Thereto was added 10 ml of 
acetone and 1 ml of acetic acid. It was extracted with ethyl 
acetate. The extract was dried with magnesium sulfate and 
filtered. The solvent was distilled out to obtain the residue, 
to which was added 5 ml of dimethyl formamide to obtain solution 
and then 120 mg (3 mmol) of 60% sodium hydride . To the reaction 
mixture was added dropwise 0.5 ml (7.7 mmol) of methyl iodide. 
It was stirred at room temperature for 30 minutes. Thereto was 
added water and it was extracted with ethyl acetate . The organic 
phase was washed with saturated solution of sodium chloride and 
dried with magnesium sulfate. The solvent was distilled out to 
obtain the residue, which was purified with silicagel column 
chromatography eluting with n-hexane- ethyl acetate to obtain 3 60 
mg of methyl ( ± ) -5- [1- [1 , 5-bis (4-methoxyphenyl)pyrazol-3- 
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y 1 ] - 1 -inethoxymethyl ] -2 - thiophenecarboxylat e . 
1 H-NMR{CDC1 3 )5: 

3.49<s,3H),3.79(s,3H),3.82(s,3H),3.87<s,3H) ,5.30<s,lH) , 
6.45<s,lH) ,6.80 <m,2H,&&'BB' ) ,6.85 (m,2H, A&'BB a ) , 
7.06(d,J=4.0Hz,lH) ,7.12(m,2H,AA , fifi') , 
7.22 (m, 2H, AA'BJJ ' ) , 7 . 68 (d, J=4 . 0Hz, 1H) 

Example 156 

(;fc)-5-n-n.5-Bis(4 -methoxvphenv] \ nvra ^ol-^-yl 
methQXVmethvl 1 -2-thiophenBr a rboxvlie 




COOH 



To 360 mg (0.78 mmol) of methyl ( ± ) -5- [1- [1 , 5-bis (4- 
methoxyphenyl ) pyrazol - 3 -yl ] - 1 -methoxymethyl ] - 2 - 
thiophenecarboxylate was added 4 ml of methanol, 0.5 ml of water 
and 0.4 ml of 5N solution of sodium hydroxide. The mixture was 
stirred at 65 ° C for 30 minutes . The reaction mixture was diluted 
with water and citric acid was added thereto to render it acidic . 
It was extracted with ethyl acetate. The organic phase was 
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washed with saturated solution of sodium chloride and dried with 
magnesium sulfate. Having been filtered, the solvent was 
distilled out to obtain the residue, to which was added small 
amount of n-hexane to crystallize it. The crystals were 
filtered and dried to obtain 270 mg of colorless crystals of 
( ± ) -5- [1- [1 , 5-bis (4-methoxyphenyl)pyrazol-3-yl] -1- 
methoxymethyl ] -2-thiophenecarboxylic acid. 
^-NMRtCDCljjS: 

3.50(s,3H) ,3.79(s,3H) , 3 . 81 (s , 3H) , 5 . 68 (s , 1H) ,6.45<s,lH) , 
6.80<m,2H,&&'BB' ) , 6 . 86 <m, 2H,&& • BB ' ) , 7 . 09 <d, J=3 . 5Hz , 1H) , 
7.12 (m,2H,AA'BB' > , 7 .21 (m, 2H, AA'BB' ) , 
7.75 (d, J=3. 5Hz, 1H) 

The compounds shown in Table 25 were obtained in the same 
manner as that of Example 156. 



- 119 - 



WO 96/14302 



PCI7JP95/02250 



Table 25 



Ex.no. 


Chemical formula 


NMR data 


157 


iT^i^^^f^^ COOM 


NMR(CDC1 3 )5 ] 
3.51(s,3H) ,3.79(s, 3H) ,3. 81 <s, 3H) , 
5.56<s,lH) ,6.36(s,lH), 

fin /m Oil & & * QD • \ 

o .ou tm, zn, /u> Bo';, 

6.85(m,2H,AA'BB' ) , 
7.11<xn,2H,AA'BB' > * 
7.22<m,2H,AA"EB') ,8.53(bs,lH) , 
8.96<bs,lH) ,9.21(bs,lH) 


158 




NMR(CDC1 3 )6 

3.49<s,3H).3.79<s,3H),3.81<s,3H) , 
5.55(s,lH),6.55(s,lH), 
6.57 (d, J=3.5Hz,lH) , 
6.81(ra,2H,A&'BB' ) , 
6.85(m,2H,A&'BB' ) , 

7.14(m,2H,AA'BE' ) . 7 .22 (m, 2H, AA'fifi 1 ) , 
7.27(d,J=3.5Hz,lH) 



Example 159 

( ± ) -5- n- fl . 5-Bis (4-methQxvnhpnvl l p vrazol-3-yJ 1 -J - 
methoxvmethvl -2 - thionhpnerarhcva^i fl g 



MeO 



180 mg (0.4 mmol) of ( ± ) -5- [1- [1 , 5-bis (4- 
methoxyphenyl)pyrazol-3-yl] -1-methoxymethyl] -2- 
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thiophenecarboxylic acid was dissolved in 2 ml of 
dime thy lformamide. Thereto was added 68 mg (0.5 mmol) of 1- 
hydroxybenzotriazol and 71 mg (0,46 mmol) of l-ethyl-3- (3- 
dimethylaminopropyl) carbodimide . The mixture was stirred at 
room temperature for 3 hours . Thereinto was blown ammonia gas 
at room temperature for 5 minutes. It was stirred at room 
temperature for 1.5 hours. 30 ml of water was added thereto and 
it was extracted with ethyl acetatae. The organic phase was 
washed with saturated aqueous solution of sodium bicarbonate and 
dried with magnesium sulfate . Having been filtered, the solvent 
was distilled out to obtain the residue , which was treatead with 
column chromatography using silicagel NAM200H eluting with 
methanol-dichloromethane, to obtain 57 mg of white, amorphous 
powder, ( ± ) -5- [1- [1,.5-bis (4-methoxyphenyl)pyrazol-3-yl] -1- 
methoxymethyl -2 - thiophenecarboxamide 
1 H-NMR(CDC1 3 )5: 

3.48 <s,3H) ,3.78 <s,3H) , 3 . 80 <s, 3H) , 5 . 65 (s, 1H) ,5.85(bs,2H) , 
6.46 <s,lH) , 6.79<m,2H,&A'BB' ) , 6. 85 (m, 2H,A&'BB« ) , 
7.05 (d, J=4.0Hz,lH) , 7 . 12 (m, 2H, AA 'fig 1 ) , 7 . 21 (m, 2H, AA'fig 1 ) , 
7.42 (d, J=4.0Hz,lH) 

The compound shown in Table 26 was obtained in the same 



- 121 - 



WO 96/14302 



PCI7JP9S/02250 



manner as that of Example 159. 
Table 26 



Ex.no* 


Chemical formula 


[ NMR data 


160 




NMR(CDC1,)8 

3.47 (s,3H) ,3.79 (s,3H) , 3.80 (s,3H> , 
5.49<s,lH) , 5.77 <bs,lH), 6.42 <bs,lH), 
6 . 49 (s , 1H) , 6 . 53 <d, J=3 . 0Hz , 1H) , 
6 . 81 (m, 2H, Aft'BB 1 ) , 

6 . 85 <m, 2H, ' BB ' ) , 7 . 12-7 . 14 (m, 3H) , 
7 . 21 (m, 2H, AA'££ ' ) 



Example 161 

5- fl - f 1, 5 -Bis f 4-methQxvnhenvl ^ pvra zol-3 - vl 1 -1 
dimethoxvmethvll - 2 - th i onhpnecarboxvl i a ac ja 




COOH 



1.0 g (2.3 iranol) of 1 , 5-bis (4-methoxyphenyl)pyrazol-3- 
yl thiophenyl ketone dimethyl acetal was dissolved in 30 ml of 
anhydrous tetrahydrofuran. 0.52 ml of N , N , N • , N ' - 
tetramethylethylenediamine was added thereto. The mixture was 
stirred at minus 78 °C under nitrogen gas. Thereto was added 
2.1 ml (3.36 mmol) of 1.6 N solution of n-butyllithium in n- 
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hexane. The reaction mixture was treated with 50 g of dry ice 
and heated gradually up to zero °C. Thereto was added water and 
solution of sodium hydroxide to render it strongly alkaline. It 
was washed with ether. To the aqueous phase was added citric 
acid to render it acidic. It was extracted with ethyl acetate* 
The organic phase was washed with saturated aqueous solution of 
sodium chloride and dried with magnesium sulfate. Having been 
filtered, the solvent was distilled out to obtain the residue, 
which was purified with silicagel column chromatography eluting 
with methanol-dichloromethane, to obtain 110 mg of white 
crys tal s , 5 - [ 1 - [ 1 , 5 -bi s ( 4 -me thoxypheny 1 ) pyr azol - 3 -yl 1-1,1- 
dimethoxymethyl] -2-thiophenecarboxylic acid. 
^-NMRfCDC^jS: 

3.34<s,6H) ,3.79 (s,3H) ,3.80 (s,3H) ,6.44 (s,lH) , 

6.79 (m, 2H, BB ' ) , 6 . 82 (m,2H, A&'BB' ) ,7.11 {in^^AA'SB 1 ) , 

7 . 16 (d, J=4 . 0Hz , 1H) ,7.21 (m, 2H, AA , fiB 1 ) , 7 . 74 (d, J-4 . 0Hz , 1H) 



- 123 - 



WO 96/14302 PCT/JP9S/02250 



CLAIMS 

1. A pyrazole derivative represented by the 
following formula (I) or a physiologically acceptable 
salt thereof: 




(I) 



wherein Ar 1 and Ar 2 may be the same or different from 
each other and each represents an optionally 
substituted heterocyclic group or a group represented 



by formula: R 1 M [wherein R 1 




represents a hydrogen atom, an optionally halogenated 
lower alkyl group, an optionally halogenated lower 
alkoxy group, a halogen atom or a group represented by 

(ff). 

formula: l\ (wherein R 2 represents an 

optionally halogenated lower alkyl group or an 
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optionally substituted amino group; and n represents 
an integer of 0, 1 or 2)]; 

X represents a group represented by formula: >CR 3 R 4 
(wherein R 3 and R 4 may be the same or different from 
each other and each represents a hydrogen atom, a 
hydroxyl group, an optionally halogenated lower alkoxy 
group, a halogen atom or an optionally protected 
carboxyl group, or Cr3r 4 may form a five- or six- 
membered ring having a carbon atom(s) optionally 
together with an oxygen atom(s) as the ring- 
constituting atoms); or a group represented by 
formula: >C=0; and 

Y represents an optionally substituted aryl group, an 
optionally substituted furyl group, an optionally 
substituted thienyl group, an optionally substituted 
pyridyl group, an optionally substituted thiazolyl 
group, an optionally substituted tetrazolyl group, an 
optionally halogenated lower alkyl group, an 
optionally halogenated lower alkenyl group, an 
optionally substituted arylalkyl group, an optionally 
substituted arylalkenyl group, an optionally 
substituted lower alkynyl group, an alkyl group 
substituted with an optionally protected carboxyl 
group or an alkenyl group substituted with an 
optionally protected carboxyl group when X represents 
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a group represented by formula: >CR 3 R 4 (wherein R 3 and 
R 4 are each as defined above); or Y represents a group 



represented by formula: 




[wherein R 5 



represents a hydroxyl group , an optionally halogenated 
lower alkoxy group, an arylalkoxy group or a group 
represented by formula: -NRV (wherein R 6 and R 7 may be 
the same or different from each other and each 
represents a hydrogen atom, an optionally halogenated 
lower alkyl group or an alkoxyalkyl group, or NR*R 7 may 
form a five- or six-membered heterocyclic ring having 
a carbon atom(s) and a nitrogen atom(s) optionally 
together with an oxygen atom(s) and/or a sulfur 
atom(s) as the ring-constituting atoms) ; and Z 
represents a hydrogen atom, an optionally halogenated 
lower alkyl group, an optionally halogenated lower 
alkoxy group, an alkylthio group, an alkylsulf onyl 
group, an alkylsulf oxide group or a halogen atom)], a 

group represented by formula: ^j^^ — NR 8 R 9 
(wherein R 8 and R 9 may be the same or different from 
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each other and each represents a hydrogen atom, an 
alkylsulfonyl group, or an optionally halogenated 
lower alkyl group), a group represented by formula: 



substituted five- or six-membered heterocyclic ring 
having a carbon atom(s) together with at least one of 
a nitrogen atom(s), an oxygen atom(s) and a sulfur 
atom(s) as the ring-constituting atoms; and Z is as 
defined above] or an optionally substituted thienyl 
group when X represents a group represented by 
formula: >C=0. 

2. The pyrazole derivative or the 
physiologically acceptable salt thereof as set forth 
in Claim 1 wherein X is a group represented by 
formula: ^CR 3 !* 4 (wherein R 3 and R 4 are each as defined 
above) and Y is an optionally substituted phenyl 
group . 

3. The pyrazole derivative or the 
physiologically acceptable salt thereof as set forth 
in Claim 1, which is a compound selected from the 
group consisting of 



EetAr 




[wherein HetAr represents an optionally 



z 
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4. A pharmaceutical composition comprising the 
pyrazole derivative or the physiologically acceptable 
salt thereof as set forth in Claim 1, and a 
pharmacologically acceptable filler. 

5. A use of the pyrazole derivative or the 
physiologically acceptable salt thereof as set forth 
in Claim 1 for preparing a medicament being effective 
in treatment of a disease to which the simultaneously 
suppression of the production of both of a 
prostaglandin(s) and a leukotriene( s) is effective. 

6. The use as set forth in Claim 5, wherein the 
medicament is an antirheumatic or an anti- 
inflammatory/analgesic agent . 

7. A method for preparing a medicament being 
effective in treatment of a disease to which the 
simultaneously suppression of the production of both 
of a prostaglandin^ ) and a leukotriene(s) is 
effective, which comprises using the pyrazole 
derivative or the physiologically acceptable salt 
thereof as set forth in Claim 1 as the active 
ingredient. 

8. The method as set forth in Claim 7, wherein 
the medicament is an antirheumatic or an anti- 
inflammatory/analgesic agent. 

9. An antirheumatic comprising the pyrazole 
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derivative or the physiologically acceptable salt 
thereof as set forth in Claim 1 as the active 
ingredient. 

10. An anti -inflammatory/analgesic asent 
comprising: the pyrazole derivative or the 
physiologically acceptable salt thereof as set forth 
in Claim 1 as the active ingredient. 
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W0.A.95 15315 (G.D. SEARLE & CO.) 8 June 
1995 

see page 19; claim 1 
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